Jechnology and Science 
Detroit Public Library 


Mariners Weather: 


Fall 1988 sft 
Volume 32 ” 
Number 4 














In this issue: the most isolated spot in the world, page 10 














Detroit River Light 
Detroit River, Michigan 
by Leo Kuschel 


The Detroit River Light is similar to 
many off-shore lights in the Great 
Lakes— a wooden crib filled with 
concrete. The lighthouse itself, com- 
pleted in 1885, was built above 
the pier and is of cast iron. 
Sketches published by: 
Historical Society of 
Michigan, 2117 
Washtenaw Av., 

Ann Arbor, MI 

48104. 
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Sail-assisted Ships 


—by Dr. Noboru Hamada, President 
Japan Marine Machinery Development Association 


This originally appeared in the February 1988 issue of Sea 
Technology as part of a story entitled "Japanese Advances 
in Transport Technology." 


2 © nag 


as a cost-saving technique, sail-as- 
sisted commercial ships may be a 
possibility. In Japan the future is now. 
The Japan Marine Machinery Develop- 
ment Association (JAMDA) has known 
for the last several years what the rest of 
the world is only now discovering. 

Modern sail-assisted ships are de- 
signed to make use of natural wind power 
in order to improve fuel consumption. 
Eight years ago, September 1980, the 
world’s first sail-assisted commercial 
ship, the 699 G/T tanker Shin Aitoku 
Maru, was completed. This fuel-effi- 
cient vessel was notable in that sail con- 
trol was totally automated, requiring no 
extra crew. 

Employment of the motor-driven sail- 
assisted concept is more than just a way of 
improving fuel economy. It also helps to 
reduce rolling, pitching and yawing, anz 
endows ships with excellent course-keep- 
ing ability. Asaresult of this, the ships are 
capable of operating in very rough condi- 
tions, have a higher rate of utilization and 
are better able to maintain schedule than 
conventional vessels. When used on fish- 
ing boats, the increased stability resulting 
from the use of sails makes fishing 
operations safer and easier than before, 
while the use of twin sails even allows the 
ship to maintain station at a particular spot 
without using the main engine at all. 


; thas been suggested that in the future 


"It can be said that modern 
sail-assisted ships are not 
just motor ships with sails 
but are in fact totally inte- 
grated energy saving ship 
designs." 


Supported with research and develop- 
ment funds from the Shipbuilding Indus- 
try Foundation, the advantages of sail- 
assistance have proven so successful that 
as of last September, a total of 15 such 
ships have come into service, including: 
the 26,000 DWT bulk carrier Usuki 
Pioneer, chemical tanker Shinko 
Maru No. 51, bulk carrier Yamakuni 
Maru, which has a sailmast converted 
from a derrick mast, and the 319 G/T tuna 
long liner Yachiyo Maru No. 1. 
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The term modern sail-assisted ship re- 
fers to a vessel in which an engine is used 
as the main means of propulsion, with the 
sails employed as auxiliary propulsion. 
The concept differs from the simple in- 
stallation of sails on existing vessels in 
that not only is the hull design specially 
matched to the characteristics of the sails, 
but the main engine, the sails and other 
fuel saving devices are all incorporated 
into a single integrated system. The main 
engine is designed so as to be capable of 
burning low grade fuel at low loads with- 
Out specific consumption penalties, thus 
enabling the greatest possible power gain 
from the sails to be fed back to the engine 
system. 

It can be said that modern sail-assisted 
ships are not just motor ships with sails 
but are in fact totally integrated energy 
saving ship designs. Accordingly, sail 
area of the Shin Aitoku Maru is as 
small as 200 square meters compared to 
nearly 2000 square meters of the famous 
sailing ship Eagle despite the fact that 
both ships are about the same size. 





"Therefore, the energy-sav- 
ing effect of the Pioneer 
exceeds the conventional 
ship by 40%." 





In the case of Usuki Pioneer, she is 
able to give a high level of performance 
with sails only three times as large as 
those of the Shin Aitoku Maru, while 














The 26,000 DWT Usuki Pioneer is capable of being run at 20 % of its full power while still 
burning grade C heavy oil when maximum power is gained from the sails. 


having 16 times the tonnage. One of the 
secrets of the success of the Pioneer is 
that her sails are linked by computer to a 
highly flexible propulsion system, using 
twin main engines, driving through re- 
duction gearing to a single shaft and large 
diameter controllable pitch propeller. 
The engines are of a low speed four-cycle 
type not seen outside Japan and were 
developed over a long period in this coun- 
try specifically for this type of applica- 
tion. These engines have excellent com- 
bustion characteristics at low loads and 
so, when maximum power is gained from 
the sails, the Pioneer is capable of being 
run at only 20% (1300 PS) of its full 
power (6600 PS), while still burning 
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The Yachiyo Maru No. 1 is a319 G/T tuna long liner, whose stability is increased by the 
sails. She can also maintain station without using the main engine. 


grade C (350 cst) heavy oil. 

The modern sail-assisted ship’s stabil- 
ity was illustrated by the fact that, despite 
encountering very rough weather on the 
trip, the Pioneer arrived in Seattle— 
from Japan— in 15 days; right on sched- 
ule. By contrast, a large Japanese heavy 
lift vessel which left Japan at the same 
time on the same route was forced by the 
weather to move south, nearer Hawaii, 
and took 40 days for the same trip. 

On the trip, the Pioneer was able to 
make use of her sails for 79% of the 
sailing time, and a test showed that with 
sails unfurled, the ship rolled 20 to 30% 
less than she did with sails closed. 

After passing the International date- 
line, an energy-saving testof the Pioneer 
was conducted. With 140° winds at 
speeds from 7 to 15 meters per second (14 
to 29 knots), the ship ran at an average 
11.5 knots using 1660 PS output from the 
main engines. 

Therefore, the energy-saving effect of 
the Pioneer exceeds the conventional 
ship by 40%. 

Loading the Pioneer takes 15% less 
time than a conventional ship of the same 
size, disproving suggestions that the sails 
would interfere with cargo handling. 
Handling, in fact, is in some ways better 
than a conventional vessel. 
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by Dr. T.J.G. Francis 





From E@S Transactions, 


American Geophysical 
Union, Vol. 69 No. 31. 





n June 1986 a 14-meter 
high wingsall developed 
and manufactured by 
Walker Wingsail Systems in 

the United Kingdom was in- 
stalled on the M/V Ashington. 
a 7000-ton cargo vessei oper- 
ating largely off northwest Eu- 
rope, with the objective of 
reducing Its oll fuel consump- 
tion. Wingsalls of this type re- 
main permanently installed, 
with the orientation and seft- 
ting of the salls controlled by a 
small microcomputer. Be- 
cause of this, operation of the 
wingsall requires no additional 
crew. When not required 
(e.g., when the vessel is clong- 
side or in extremely high 
winds), the wingsall isset to act 
like a weather vane, in which 
mode Its drag Is less than that 
of a standard ship’s mass of 
the same height. The wingsail 
fitted to the M/V Ashington 
has now been in successful 
operation for about 2 years 
and has already survived two 
Force 12 storms. 

The Walker Wingsail consists 
of three geometrically identi- 
cal slotted aerofoil sections 
mounted on a free-running 
vertical axis bearing. 
Alignment of these three thrust 
panels at the correct angle to 
the wind Is achieved by an 
aerodynamic tail. In compari- 
son with an aircraftwing, each 
wingsail panel has a narrower 
fixed portion and a much 
broader trailing edge flap. 
On the bridge of a ship fitted 
with a Walker Wingsail, the 
officer of the watch simply se- 
lects ahead/astern thrust or 
feathered operation by 
means of a three-way switch. 
The remainder of the 
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Walker Wingsail 












































Single panel Walker Wingsail set 
in three operating modes with 
the vessel going straight ahead. 


Wind Direction 





Direction Mode 2 
pf Vessel ( Wind ahead 
Wind Direction 
- 


Mode 3 
of Vessel 


starboard 
Y\ side 











operation is controlled by its 
dedicated computer. Useful 
thrust is obtained when the 
relative wind speed Is in the 
range 10 to 70 knots and the 
relative wind direction is more 
than 20° off the bow. Above 
70 knots wind speed, the 
Wingsail switches to feathered 
operation and acts like a 
weather vane. 

It is estimated that a small 
merchant vessel or an 
oceanographic cruise ship fit- 
ted with two Walker Wingsails 
might expect a fuel savings of 
about 30 percent. 

For more details write: 


Walker Wingsail Systems 
PLC, 
Devonport Royal Dockyard 
Plymouth PL1 4SR, 
England 
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Steam-assisted Sail: an early attempt at combining power and sail 


‘The Savannah of 1819, was a failure by almast 
everystandard. Begun as asailing ship, she was 
completed as a steamer. Sent to Europe in the 
hope she could be sold for a fancy price, she 
found no buyer. Restored to a sailing craft rig, 
she blew ashore off Long Island when only 3 
years old and was lost. Yet today almost 170 
years later, the Savannah is reckoned one of the 
world’s most illustrious ships. She made the 
fisst crossing of the Atlantic under steam. 
This judgement of history is no chance develop- 
ment. The Savannah has a right to her niche in 
immortality. She was an historic vessel of the 
first import, despite the countless historians 
who belittle her voyage. The Savannah and her 
29- day crossing to Liverpool were high points 
in a great American maritime epoch. 

It is true that she was built in 1818 as a sailing 
craft. But she was hand picked for conversion 


from countless others of her type also om the_-- ° 


ways along the coast. She was selected by 
Captain Moses Rogers, a man who would have 
been famous in fis owm right had he never 
commanded the Savannah. Moses Rogers fad 
been the master of the steamer Phoenix on her 
historic voyage from New York to Delaware in 
1809, This was the first ocean trip bysteamship. 

Moses Rogers bought the Savannah's engine 
from Stephen Vail, later associated with Morse 





from: Famous American Ships 
by Frank.O. Braynard 


in the invention of the telegraph. The engine 
was an inclined direct-acting proposition, with 
one cylinder having a40-inch bore and a 60-inch 
stroke. [twas designed to be of 10 pounds steam 
pressure, developing 90 horsepower, which 
would drive the ship at 6 knots without sails. 
The Savannah wus launched August 22, 1818, 
at the Crockett and Fickett’s shipyard at 
Corlear's Hook, New York, Local citizens of 















the day referred to the Savannah as a “steam 
coffin.” 

The Savannah's logbook, bound in heavy 
canvas probably from the ship's owm sail locker, 
is in the Smithsonian Institution, Washington. 
It shows that the 320-ton craft left her pier 
under steam at 9 a.m. on May 22, now cele- 
brated throv-ghout America as Maritime Day. 
She anchored at noon at Tybee Light [Georgia], 


remaining there until 6 am. the 24th. Two 
hours later she dropped her pilot and her cross- 
Atlantic voyage was really under way. For fuel 
she had 75 tons of coal and 25 cords of wood. It 
permitted only between 80 and 90 hours of 
Steaming time on the whole voyage. 

The Savannah did not have many pleasant 
experiences in England, although her trip up the 


Ten days of her thirty-three day run to St. 
Petersburg, Russia were under steam with en- 
gines running for spells of 52 hours ontwo oc- 
casions. Eighteen hours was the Savannah's 
longest period under steam while on her Atlan- 
tic crossing. She did not use steam on her return 
voyage to Savannah because of rough October 
and November seas. 
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Eight Thousand Years 
of Sail 


—by John Townsend Jr. 
Jamestown, RI 








from: Bicentennial Ship Parade '76 published by John 
Townsend Jr., Newport, RI 1976. 
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rehistoric man, having discov- 
ered that he could ride upon a 
floating log, carved out that log 
so he could ride in it. Thus he 
fashioned the first boat. And once he had 
done this, his pride in accomplishment no 
doubt whetting his appetite for more, it 
was probably not too long before he fash- 
ioned the first sail to help him along. 
Perhaps it was the breadth of his own back 
that gave him the clue. He might have 
stood up one auspicious day (for, back 
then, all days must have been auspicious) 
in the hallowed-out “hull” of his primi- 
tive boat, his back to the wind, the wind 
itself pressing upon him and propelling 
him forward at a rate noticeably faster 
than before he stood. And having noticed 
this difference in the speed of his crude 
vessel, he might have put two and two 
together (even before he knew there was 
such a thing as “two”) and come up with 
“sail.” The first sail itself might have 
been a branch of foliage, and then perhaps 
the hide of an animal, perhaps even the 
“shirt” off his own back. But whatever it 
was made of and however it was shaped 
and mounted, inasmuch as itenhanced his 
travel on river and sea, it served also, ina 
very real sense, to harness his fate to the 
winds. For as the winds continued to blow 
down through the centuries, and as man 
himself persisted in his characteristic 
addition of two plus two, thereby altering 
and improving upon his sails, he learned 
not only the direction of his fate, but 
something of the secret of harnessing the 
winds itself. 





"The first sailing boats were 
Egyptian craft, the design of 
which resembled nothing so 
much as some living crea- 
tures of the water." 





But our prehistoric ancestor, standing 
there precariously in his hollowed log 
with the wind teasing not just the hair on 
his simian back, was a farcry from the true 
sailing ship. A farcry indeed. For the first 
sailing boat (not really a ship, properly 
speaking) of which we have record didnot 
exist until about 6000 b.c. Appropriately, 
this nascent stage of man’s sailing history 
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occurred in the Middle East, the birth- 
place of his civilization. The first sailing 
boats were Egyptian craft, the design of 
which resembling nothing so much as 
some living creature of the water. To be 
sure, the bows and underbody were fish- 
like and the stern was much like the tail 
end of a swan or duck. This similarity, of 
course, is not remarkable, for what better 
models of seaworthiness could there have 
been but the fish and fowl of the sea? But 
what is remarkable is the persistence of 
the basic design throughout the history of 
the sailing vessel. Indeed the conserva- 
tive strain of both design and sail is not 
difficult to trace, the obvious variety that 
evolved in both notwithstanding. 

ut what of that variety? What of 

that evolution? To trace the history 

of the sailing vessel we must start 
from Egypt and Phoenicia of 6000 b.c. 
and thence eastward to China and north 
and westward to the Scandanavian coun- 
tries, England and the European conti- 
nent. From there, beginning with the 
Elizabethan age, we must cross the Atlan- 
tic to America in order to follow the 
history of the vessel in the New World, 
but not without following it simultane- 
ously in the Old. Space here does not 
permit even a cursory investigation of so 
grand a history, but certain principles of it 





can be mentioned and may be instructive. 
One of these principles has already 
been mentioned, that conservatism of hull 
design and sail has persisted in the face of 
change. Thus the squaresail rig that pre- 
vailed in Egypt six millenia before the 
Christian era still prevailed, essentially 
unchanged, in the lower courses of twen- 
tieth century full-rigged ships. 
Similarly, the lateen rig, which was 
adapted from the Egyptian squaresail 
around the time of Alexander the Great, 
still persists today in many corners of the 
globe. Likewise, the general lines of the 
Egyptian boats have been followed 
throughout the ages, manifesting them- 
selves in such diverse vessels as the Vi- 








Resembling a 
living creature of the 
water, the first known 
Sailing craft was Egyptian 
and appeared about 6000 
B.C. It was ideal for 
Sailing the relatively 
placid waters of the Nile. 


king ships of old and the beautiful racing 
yachts of the present. 





"It doesn't take too much 
imagination to appreciate 
that a vessel well adapted to 
the peaceful Nile would not 
fare so well upon the stormy 
Baltic Sea." 





Other principles in the evolution of the 
sailing ship are that geography and func- 
tion have been dictators of design and 


The Viking ships, 
whose exploits to 
America are still 
only partly known, 
reached as far 
inland as Minne- 
sota. The rudder of 
the Viking ship 
was placed on the 
right side aft and 
took the form of a 
giant steering oar. 
It was on the right 
side due to 
superstition and 
because most 
people were 
righthanded. This 
became known as 
the steerboard side, 
since simplified to 
starboard. 
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rigging. It doesn’t take too much imagi- 
nation to appreciate that a vessel well 
adapted to the peaceful Nile would not 
fare so well upon the stormy Baltic Sea. 
Nor is it difficult to conceive that a coun- 
try so situated that her ships need not 
travel far in pursuit of trade would have 
ships designed and rigged differently 
from those of a nation thousands of miles 
from the commercial ports of sister na- 
tions. But if geography is an important 
factor, function is the crucial one. For a 
prime example of this we need only look 
once again to the evolution of the lateen 
sail in ancient Egypt. As the early Egyp- 
tians began to discover the art of sailing 
against the wind, they found that the 
square rig of the Nile boats was not suit- 
able for this and so they needed a sail that 
could work much closer to the wind. Thus 
the triangular lateen sail was invented to 
allow for tacking, i.e., sailing back and 
forth across the line of a headwind and as 
close to it as possible. Another functional 
accommodation in the evolution of sail- 
ing ships, and one that is really a whole set 
of accommodations on a much larger 
scale, concerns the general function of the 
ship itself. A warship, for example, was 
designed and rigged primarily for maneu- 
verability. Thus the early Greeks and 
Romans depended heavily on one or more 
banks of oars for their mobility and less on 
elaborate rigging. By contrast, merchant 
ships, whether those of the Phoenicians or 
the magnificent American tea clippers of 
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the nineteenth century, were designed and 
rigged for cargo space and speed and 
depended primarily, and in the case of the 
clippers, exclusively, on their sails. 





"In her effort to build a ship 
that would sail every other 
ship off the sea... America 
designed the clipper ship." 





There are countless examples that could 
be given to explain the principles of con- 
servatism-within-diversity, geography, 
and function and there are other factors 





A lateen sail as shown on the dhow to the 
left was invented so that a vessel could 
work much closer to the wind. On larger 
vessels the lateen sails are often used as 
jibs, as seen on the first clipper — the Ann 
McKim— below. 


that have operated throughout the evolu- 
tion of the sailing ship (the fact that a 
nation’s exposure to foreign ships was 
influential in the building of her own 
comes readily to mind). However, we 
shall forego further discussion of so vast 
a subject and conclude with a brief look at 
the epitome of the sailing vessel, the clip- 
per ships, their demise, and the subse- 
quent ill-fated resurgence of the sailing 
vessel in the German ships of the first part 
of this century. 
he clipper ship era began in 1843 as 
T: result of an increasing demand for 
rapid delivery of tea from China. In 
her effort to build a ship that would sail 
every other ship off the sea and so obtain 
maximum trade, America designed the 
clipper ship. She had a bow that literally 
cleft the waves instead of hitting them and 
retarding the passage of the hull through 
the water, and she had a stern that allowed 
the ship to slide through cleanly with a 
minimum of resistance instead of squat- 
ting and holding the dead water. Her 
length was five and six times her breadth, 
and she had four masts, as compared to the 
more usual three, and more sails than 
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competitor ships. The sails themselves 
were improved, being better textured 
than her predecessors and dazzlingly 
beautiful. She was indeed a beautiful 
ship, and a fast one, and for a few years 
she was unrivaled on the sea, both in the 
tea trade with China and in the rush for 
gold around Cape Horn to California. But 
the era of the clipper did not last for there 
were two major factors which made her 
ephemeral and doomed. One of these was 
the encroachment of the steam-powered 
ship, which spelled doom not only for the 
clipper, but for sailing ships in general, 
andtheother was theopening of the Suez 
Canal in 1869, which eliminated 
the need of sailing around 
the Cape of Good Hope 
enroute to and from 
the Orient. 


If the demise of the 
clippers did not bode well for 
the future of sailing ships, neither 
did it sound their death knell. For there 
was yet to come a number of magnificent 
ships which,some would say, surpassed 
even the clippers in greatness. 


















"The Preussen, along with 
her sister ships, marked a 
stage of excellence in the long 
history of the sailing ship, an 
evolution that had come to 
the verge of perfection." 





Many of these ships belonged to the 
Laeisz “P” Line in Germany, but there 
were some fine ones from France, Scot- 
land, and Denmark as well. They were all 
Cape Horners, great four-and five-masted 
square riggers with enormous tonnage — 
far more than their clipper predeces- 
sors— that worked the nitrate trade. They 
out-performed the steam-powered ves- 
sels and, until the opening of the Panama 
Canal, which would eventually allow the 
steamers to pass through and so defeat 
them, they were more economical. 


haps the greatest sailing ship of all, 

was the German ship Preussen. 
She was built in 1902, and in the eight 
short but brilliant years of her career she 
carried large cargoes faster and over 
greater distances than they had ever been 
moved under sail before. But one of the 
most notable things about her—notable in 
part because disturbing—was her ironic 
fate. The Preussen, along with her sis- 
ter ships, marked a stage of excellence in 


Tis greatest of these ships, and per- 


the long history of the sailing ship, an 
evolution that had come to the verge of 
perfection. 





"... With the grounding of 
the Preussen the wind was 
taken out of the sails of the 
sailing ship." 





But she had come to this stage too late, 
for steam power was encroaching and 


potential as well. 
Perhaps it was this same 
smoke billowing at the birth of 
the new century that beclouded the 
vision of the skipper of the steamer 
Brighton. For it was thatsteamer that 
collided with the Preussen in the win- 
ter of 1910 as she was heading toward 
Chile with a cargo of pianos. She did not 
sink just then, but she was crippled and 
driven ashore in a gale soon afterwards. 

A few years remained, but with the 
grounding of the Preussen the wind was 
taken out of the sails of the sailing ship. 
Her long history as a competitor on the 
world’s oceans was coming to an un- 
timely end. 
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Bouvetoya— an Island Enigma 


—by Michael J. Mooney 
Flushing, NY 
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1 : . ook at a map of the South Atlan- 
Teteehesetiaien Ji een ttn sue fn 
Bouvetgya's northwest coast, . down the Greenwich nyeey > 
looking toward the southeast. 54° 26' South. Now go east to 3 24 
Westwind Beach is to the right of where a bleak, snow-clad outcropping of 
the Cape. This shot wast taken black volcanic rock stands poised atop the 
from an RSA helicopter during southern terminus of the 10,000-mile 
the 1966 South African Survey Mid-Atlantic Ridge. 

Expedition. Photo courtesy of This is Bouvetgya (BOO-vah-toy-ah) 
S.A. Englebrecht, South African or Bouvet Island—the most forlorn and 
Weather Bureau. Above is the desolate speck of land to be found in all 
author's chart of Bouvetgya, the world. 

depicting & lonely pecttion in the Surrounding Bouvetgya for more than 
South Atlantic. 


a thousand miles on every side is the great 
Southern Ocean where millions of square 
miles of tortured, storm-wracked “sea- 


wastes” are home to the world’s most 
consistently fierce weather. Here the 
winds howl eternally and unobstructed 
ever ‘round the high southern latitudes of 
the world. In this realm of the perennial ill 
wind, monstrous seas, frequent hurri- 
cane-like blizzards, blinding sea-fogs, 
great treacherous icebergs, and scudding, 
low-lying clouds are the rule where sum- 
mer temperatures rarely exceed 2°C 
(36°F). During the unimaginable Austral 
winter, vast fields of grinding pack and 
drift ice have forestalled any sane at- 
tempts at human penetration. 

This is “home” for Bouvetgya, which 
also has the singular and dubious distinc- 


Fall 1988 @ 11 











East coast of Bouvetgya from the Norvegia during a 1927-28 Norwegian expedition. It was 
during this voyage that Lars Christensen Sandefjord claimed the island for Norway. It 
eventually became a dependency. Courtesy of Norwegian Information Service in the US. 


tion of being the most isolated point of 
land on the face of the earth. No other 
place is further from its nearest neighbor 
than Bouvetgya. Bouvetgya’s nearest 
“neighbor” is Antarctica’s Queen Maud 
Land, “just” 1100 miles due south. Cele- 
brated Tristan da Cunha—the world’s 
most isolated inhabited locale, lies a mere 
1400 miles to the northwest. 

Bouvetgya itself is a ragged ellipse 
measuring four by five miles, and Sailing 
Directions describe the island as “com- 
posed mostly of black lava with a volcanic 
cone and a wide crater. The slopes of this 
cone terminate either in glaciers or steep 
cliffs. The western and northern sides of 
the island are comparatively free of ice 
and are much steeper than the eastern 
portion which is entirely covered with an 
ice sheet extending up the crater slopes.” 

For all its obvious shortcomings, 
Bouvetgya has received far more than its 
fair share of attention over the last 237 
years. In 1738, France took the lead in 
searching for a great and lush southern 
continent, said to lie far south of Africa’s 
Cape of Good Hope. 

In the summer of 1738 Captain Jean 
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Baptiste Charles de Lozier Bouvet left 
Lorient with two small ships to search for 
this fabled “land of princes and parrots” 
that could also serve the French East India 
company as a sorely needed southern 
replenishing station. 

After months of southerly navigation 
the tiny French squadron entered the fear- 
ful “Roaring 40’s” and, by year’s end, 
found itself careening uncertainly before 
continuous gale winds near 54° South. 

On January 1, 1739, Bouvet chanced 
to glimpse, through a chance break in the 
heavy sea-fog, what he described as “a 
grim, glaciated double peak Icoming out 
of the sea.” To those on deck it emerged 
“as a headland of an extensive land area,” 
due, possibly, to an extension of the fog- 
bank behind the island. 

Undaunted, Bouvet jubilantly logged 
the discovery of the northern tip of the 
great, long-sought Southern Continent— 
Terra Australis Incognita! To honor this 
auspicious date, Bouvet named the for- 
bidding promontory, “Cap de la Circonci- 
sion” or Cape Circumcision after the cor- 
responding feast-day in the Church calen- 
dar. How bitterly ironic that Bouvet had 


discovered—not his fabled lost conti- 
nent—but the tip of the most forlorn and 
isolated island on the face of the earth. 

Though Bouvet’s epic voyage failed to 
discover the “promised lands” he sought, 
it did give France undying credit for hav- 
ing opened the portals leading to the dis- 
covery of Antarctica itself, while com- 
mencing nearly 250 years of scientific 
study and exploration that continues to 
this day. 

It was Bouvet who first saw the gigan- 
tic tabular icebergs found only in high 
southern latitudes. It was Bouvet who 
discovered the greatest whaling waters 
ever found on earth. And it was Rouvet 
who discovered that lovable symbol of 
the “high South”—the penguin! 

It was also Bouvet who unwittingly 
set in motion a classic geographic mys- 
tery game of hide-go-seek, destined to 
thwart such great explorer-navigators as 
James Cook and James Clark Ross—an 
enigma that remained unsolved until the 
eve of the 20th Century. 

Other nations, aroused by Bouvet’s 
startling discoveries, strove to extend 
their influence into these vast, virgin and 
uncharted regions where sea, sky and ice 
reigned supreme—with an occasional 
spot of land now and then as an added lure. 





"Now confusion reigned! 
Did Bouvet's island exist 
after all?" 





In 1772, England’s Captain James 
Cook embarked in Resolution on his sec- 
ond globe-girdling voyage of austral sci- 
entific exploration and discovery. Fol- 
lowing Bouvet’s original directions, 
Cook searched extensively for the tiny 
island, but tono avail. It had disappeared! 

Unaccustomed to such setbacks, Cook 
ultimately dismissed the very existence of 
Bouvet’s island, calling it instead a giant 
iceberg understandably thought to be an 
outcropping of snow-capped land. 

In 1808, James Lindsay, an English 
whaling skipper, did discover an island in 
the same general area which he named, 
logically, Lindsay Island. Contemporary 
geographers, however, discounted the 
sighting, preferring to side with the more 
illustrious Captain Cook. 








Seventeen years later, George Norris, 
another English whaler, also sighted an 
island near 54° South, which he described 
as “a towering glaciated volcanic twin- 
peak,” and named Liverpool Island after 
Lord Liverpool. Assuming he had dis- 
covered a hitherto unknown island, Nor- 
ris sent in the first successful landing 
party and claimed the island for England 
in the name of George IV. 

Now confusion reigned! Did Bouvet’s 
island exist after all? And what of these 
other mysterious outcroppings of land? 

In 1839, Sir James Clark Ross com- 
menced an epic four-year expedition to 
the south polar regions, exactly 100 years 
after Bouvet’s original sighting. Finally, 
Ross admitted failure in tracking down 
and pinpointing what he wistfully called 
“that child of the mist, Bouvet Island.” 
Once again, Bouvet’s discovery had 
taken leave of the world. 

Forty-five years later it befell the 
Germans and their methodical persis- 
senso spaullinenanaalinaaniaiie 
of this on-again, off-again insular legend. 
In 1898 a deep-sea expedition aboard the 
Hamburg-Amerika liner Valdivia con- 
ducted an exhaustive, quartering search 
of vast reaches of the Southern Ocean 
surrounding the original plot. 





"After the Second World 
War, and with the advent of 
the nuclear age, global me- 
teorology became a strategic 
issue." 





After months of nerve-wracking re- 
connoitering, Bouvet’s elusive island 
was at last sighted—never to be lost 
again—but far from its original recorded 
position. Through a seemingly “simple” 
error in navigation, France’s intrepid 
pathfinder unknowingly stymied several 
of history’s most illustrious sea-explorers 
for more than a century, while a few 
lesser-known mariners stumbled upon 
the island, more by chance than design— 
only to be scoffed at for their efforts. 

The official position of “that child of 
the mist” as finally given as 54° 26.4' 
South by 3° 24.0' East— fully 200 miles 
west of the originally plotted position! A 
careful survey of adjacent seas concluded 





Aerial oblique view of Cape Valdivia and “Devil's Gate" archway on Bouvetgya's north coast, 
looking towards the east. In the center of the photo directly "above" the end of the Cape, is the 
South African survey ship R.S.A. The shot was taken from an RSA helicopter during the 
1966 South African Survey Expedition. Courtesy of S.A. Englebrecht. 


that Bouvet’s, Lindsay’s, and Liverpool 
islands were—and always had been— 
one and the same place, and this was 
named after Monsieur Bouvet. 

In 1927 Lars Christensen Sandefjord 
of Norway sponsored an ambitious scien- 
tific/commercial expedition to the island 
and claimed the near-legendary outpost 
for Norway. Another reason was 
Norway’s ambition to control nearby 
lucrative whaling waters. 

Britain immediately challenged 
Norway’s annexation, citing her claim 
102 years earlier, but Norway remained 
adamant and threatened to bring the mat- 
ter before the League of Nations. In the 
light of possibly adverse world opinion, 
Britain gracefully relinquished her claim 
the following year and Bouvet Island 
became Bouvetgya, a Norwegian de- 
pendency by law. 

After the Second World War, and with 
the advent of the nuclear age, global 
meteorology became a strategic issue. 
Bouvetgya’s importance amidst millions 
of square miles of “empty” ocean became 
glaringly obvious. 

South Africa, lying “downwind” 


from Bouvetgya, saw this and dispatched 
a meteorological expedition to 
Bouvetgya in 1955. The venture was 
thwarted, however, due to adverse 
weather and ice conditions. 

Eleven years later, South Africa had 
another go at Bouvetgya. By then Preto- 
ria had developed a vast semi-circle of 
outlying insular reporting stations at Tris- 
tan da Cunha, Gough, and Marion. 
Square in the middle lay a huge gap of 
unreported ocean spanning 104° of com- 
pass bearing—where lay—Bouvetpya. 
This time the expedition succeeded and a 
variety of multi-disciplinary scientific 
goals was achieved. 

In recent years, Bouvetgya has stood 
alone in her isolated part of the Great 
Southern Ocean and continued to draw 
the attention of scientific expeditions, 
especially from Norway. Her strategic 
meteorological importance has lessened 
with the development of weather satel- 
lites and computerized meteorology, but 
no other piece of land has ever played a 
more significant role for its size in re- 
corded history then Bouvetgya—"that 
Child of the Mist." 
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The Western 
Typhoons 87 


from a report by the Joint Ty- 
phoon Warning Center Guam, 
Marianna Islands 


he distinguishing features of 1987 

in the Western North Pacific were 

the low number of tropical cy- 
clones, the large number of super ty- 
phoons and the number of midgets. 

The activity began in early in January 
with Typhoon Orchid. Orchid was an 
unusually small system which moved 
across the wintertime western North Pa- 
cific before being sheared apart by the 
northeast monsoon east of the Philippine 
Islands. The island of Ulithi experienced 
100-knot winds and extensive damage 
when Orchid passed directly overhead. 
Tropical Storm Percy was the only 
significant tropical cyclone in April. It 
struggled to get started, but tenaciously 
resisted dissipation until passing over the 
island of Luzon. Tropical Storm Ruth 
was a short-lived system, which devel- 
oped southeast of Hong Kong and eventu- 
ally dissipated over southern China. 
Typhoon Sperry was the second tropi- 
cal cyclone to reach typhoon intensity and 
also the second “midget” typhoon (Or- 
chid was the first) of 1987. It was also the 
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Damage to the Outer-Island School located on the north side of Falalop Island on the 
Ulithi Atoll. All these buildings sustained some damage while others, including 
dormitories and classrooms, were totally destroyed. Photo courtesy of Mobil Oil 


Micronesia, Inc. 


first to enter the mid-latitude westerlies 
and recurve toward the northeast. 
Super Typhoon Thelma was the 
first of four significant tropical cyclones 
to develop in July and the first super 
typhoon of 1987. Forecasting the timing 
and location of recurvature presented a 
problem for JTWC. Dynamic forecast 
aids did indicate recurvature, but much 
sooner than was ultimately observed. 
After damaging northern Luzon and caus- 
ing the evacuation of aircraft from Oki- 
nawa, Thelma slammed into Korea caus- 
ing $124 million in damage and the loss of 
several hundred lives. Typhoon 
Vernon followed closely on the heels of 
Super Typhoon Thelma. It was weak and 
disorganized throughout most of its life. 
As a result, initial positioning problems 
arose in the Philippine Sea due to differ- 
ences between real-time fix information 
from radar, satellite and aircraft. Ty- 
phoon Wynne was the third “midget” 
typhoon of the season. It tracked along a 
constant bearing of 294 degrees for 4 days 
and maintained a visible eye for 6 days. 
Meteorologists on Kwajalein Atoll pro- 
vided radar fix information, which was 
instrumental in relocating Wynne early 
on. Wynne caused extensive damage as it 
passed through the northern Mariana 


Islands. Typhoon Alex was the final 
tropical cyclone in July. Together with 
Wynne they formed the first multiple 
tropical cyclone situation during 1987. 
Alex brushed the eastern coast of Taiwan 
before making landfall on the coast of 
mainland China. Although damage to 
Taiwan and mainland China was rela- 
tively light, the remnants of Alex en- 
hanced a band of precipitation that stalled 
over Korea and, as a consequence, 12 
inches of rain fell in 24 hours causing 
major flooding and loss of life. 





Enhanced infrared (EIR) imagery of 
Typhoon Orchid near maximum intensity. 
Note the small well-defined eye at 2259 
UTC on the 10th of January. 
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Visual satellite imagery showing Typhoon Thelma after reaching maximum intensity. Note how the upper-level outflow has become 
restricted to the north. (July 11th at 0632 UTC.) 





The spiralling rainband of Vernon as seen 
by radar from Hualien, Taiwan on July 20th 
at 1500 UTC. At this time Vernon was just 
past its peak and winds near the center were 
estimated at 55 knots. Photo courtesy of 
Central Weather Bureau, Taipei, Taiwan. 


Super Typhoon Betty was the sec- 
ond super typhoon of the season and had 
the lowest reported minimum sea-level 
pressure (891 millibars) up to that time. It 
deepened explosively just prior to making 
landfall in the Philippine Islands, where 
20 people were killed and 60,000 left 
homeless. Typhoon Cary together with 
Betty and Dinah formed the first three- 
storm situation for 1987. The last sched- 
uled western North Pacific aircraft recon- 
naissance mission was flown on Cary on 
the 15th of August. Cary eventually made 
landfall on the coast of northern Vietnam 
and ultimately dissipated over Burma. 
Super Typhoon Dinah was the most 
destructive typhoon to strike Okinawa 
and the southern islands of Japan in the 
past 20 years. Tropical Storm Ed was 
a very difficult tropical cyclone to locate 
and forecast due to fluctuations in its 
intensity, speed, and track direction, and 
its poorly defined cloud signature. Drift- 
ing buoy reports of 30 knots were key to 
the decision to issue the first warning on 
Ed. 

Typhoon Freda was the first of seven 
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DMSP 
Midget Typhoon Wynne 2 hours before 
crossing the northern Marianas and near its 
closest point of approach to Guam. With the 
low morning sun off the right side of photo, 
differences in cloud top heights are accen- 
tuated by shadowing. In this image at 2015 
UTC on the 25th of July, an apparent 
"stadium" effect can be seen; the larger 
upper-level inner eye wall boundary slopes 
downward to the concentric smaller low- 
level eye. 
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Pacific Statistics 





Western North Pacific Tropical Cyclone Distribution 


Year JAN FEB MAR APR MAY JUN TALS 
iss ° a a a o 1 3 8 s 3 2 2 31 
000 010 010 100 000 OOf2 1133 S12 423 210 200 200 17 #7 #7 
1960 a i a a 3 3 ® s 4 i i 30 
001 000 O01 100 010 210 210 810 O41 400 100 100 189 8 3 
1961 a a a a 4 - 5 ? * ? 2 i 42 
010 010 #100 O10 212 #114 #320 313 S10 322 #1023 #100 20 11 #11 
1962 ° i ° i 3 ° a 8 ? 5 4 2 39 
000 010 O06 100 2013 OOO SIZ 701 313 312 301 020 24 6 
1963 a) ° i i ° 4 5 4 4 . ° 3 28 
000 000 001 100 000 310 311 301 220 510 000 210 19 6 3 
1964 o ie) Oo Qo 3 a s * rc) ? + 7 a4 
000 000 000 000 201 200 611 350 S21 3313 420 101 2613 5 
196s 2 a 2 a 2 4 ‘ ? ® 3 ao a 40 
110 020 010 #100 1023 310 4123 322 S32 2013 #110 O10 213 13 6 
1ses oO ° o i 2 a 4 s 10 7 5 a of 
000 000 000 100 200 100 310 S31 S32 112 122 101 2010 8 
1967 a ° 2 1 i a a 10 . 4 4 1 41 
010 000 110 100 010 #100 #332 343 530 211 400 #010 20 15 6 
O oO o a 3 a 4 + a ° 31 
_ 000 ob 000 100 000 202 120 341 400 $10 400 000 20 7 4 
1969 oO a a ° oO 3 3 ‘ 5 a 1 23 
100 000 010 100 000 000 210 210 204 #410 110 #010 13 6 4 
1970 ° a ° oO ° 2 3 ? 4 + « ° 27 
000 100 000 000 OOO 110 O21 421 220 321 130 000 12 12 | 
19712 a ° a 2 5 = a 5 7 4 2 ° 327 | 
010 000 010 200 230 200 620 311 Sil 310 110 000 24 13 2 
1972 i ° 1 ° o 4 5 5s a 5 2 3 32 
100 000 001 000 000 220 410 320 411 #410 200 210 22 8 2 
1973 o ° ° x) ° O ? ‘ 3 4 3 oO 23 
000 000 000 000 000 000 430 231 201 400 030 000 12 8 2 
1974 2 ce) 2 a 1 4 5 ? 5 4 4 2 3s 
010 000 610 O10 106 121 230 232 #320 400 220 #020 15 17 3 
is7s a °O oO 1 ° ° i > 5 7 3 2 2s 
200 000 000 001 000 000 010 411 410 321 210 062 14 6 5 
i976 i i oO 2 2 2 4 4 5 ) a 2 2s 
100 010 090 110 200 200 220 130 410 OOO 110 020 14 11 © 
1977 ° ° a ° a 2 4 4 5 4 2 a 21 
000 000 010 900 O01 O10 301 O20 230 310 200 100 11 8 2 
is78 a ° ° 2 ° 3 4 a 4 7 4 to) 32 
010 000 000 100 000 030 310 341 310 412 121 0006 15 13 4 
1979 a ° a a oO s 4 « 3 2 3 2e 
100 000 100 100 O11 000 221 202 #330 210 110 #1113 14 #8 § 
19@0 °o ce) a a 4 i s 3 7 4 a a ie 
000 000 001 O10 220 O10 311 201 Sil 220 100 010 15 8 4 
1981 oO ° a i a 2 s 2 4 2 3 2 29 
000 000 100 010 010 200 230 251 400 #110 210 #200 1612 #1 
1982 0 i] 3 ° 3 5 « 4 1 1 28 
000 000 210 000 100 120 220 S00 321 3013 100 100 18 #7 2 
1963 ° oO ° ° o 2 3 . 3 3 ] 2 2s 
000 000 000 000 000 010 300 231 1113 320 329 «020 12 113 «2 
1904 oO oO ° oO ° 2 7? 4 - 3 2 30 
000 000 000 000 000 O20 410 232 130 S21 300 100 16 11 3 
19es a ° o O a 3 2 7 5 5 a a 27 
020 000 000 000 100 201 100 520 320 416 O10 110 17 «8 1 
1906 ° a °o i é 2 2 s 2 5 “ 3 27 
000 100 000 100 110 110 200 410 #200 #320 #220 #210 18 8 #O 
1967 a co ° a °O 2 t 4 7 2 3 a 25 
100 066 000 010 OOO 110 400 310 Sil 200 120 100 18 6 1 
(1959-1987) 
ave 0.6 6.3 0.6 0.8 1.2 2.1 4.6 6.2 5.7 4.6 2.8 1.4 30.9 
CAShS is s is 22 36 60 132 179 #164 «132 ao 42 $91 





Legend: otal for the month ————————|_ 6 
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Typhoons 
Tropical Storms —— 


Depressions 
The criteria used in the abowe table are as follows: — 

1. If a tropical cyclone was first warned on during 
the last two days of a particular month and continued into 
the next month for longer than two days, then that system was 
attributed to the second month. 

2. If a tropical cyclone was warned on prior to the 
last two days of a month, it was attributed to the first 
month - no matter how long the system lasted. 

3. If a tropical cyclone began on the last day of 
the month and ended on the first day of the next month, that 
tropical cyclone was attributed to the first month. However, 
if a tropical cyclone began on the last day of the month and 
continued into the next month for two days only, then it was 
jattributed to the second month. 














Western North Pacific 1987 Significant Tropical Cyclones 


CALENDAR NUMBER OF MAXIMUM 
DAYS OF WARNINGS SURFACE ESTIMATED 
TROPICAL CYCLONE PERIOD OF WARNING WARNING ISSUED WINDS-KT (M/SEC) MSLP - MB 


Olw = =6TY ORCHID 08 JAN - 14 JAN 7 23 95 (49) 956 
02M 4 =6TS PERCY 11 APR - 13 APR 3 9 40 (21) 1000 
O3™ =6TS RUTH 18 JUN - 19 JUN 2 6 35 (18) 997 
o4m = =—s TY:«sSPERRY 27 JUN - 01 JUL 5 18 75 (38) 981 
osu = STY 07 JUL - 16 JUL 10 at) 130 (67) 911 
o6w 86TY VERNOW 16 JUL - 21 JUL 6 21 65 (33) 983 
o7w 8 86TY WYNNE 22 JUL - 01 AUG ll 40 125 (63) 921 
oem = 8=6TY ALEX 23 JUL - 28 JUL 6 22 65 (33) 976 
oom STY BETTY 09 AUG - 16 AUG 8 32 140 (72) 891 
10w = TY CARY 13 AUG - 22 AUG 10 39 8S (44) 968 
1lW STY DINAR 21 AUG - 31 AUG ll 42 130 (67) 910 
12” «6S ED 22 AUG - 23 AUG 2 6 30—(15) 1001 
126 «TS ~ED* 26 AUG - 28 AUG 3 6 35 (18) 998 
134 = TY «~PREDA 04 SEP - 17 SEP 4 50 125 (63) 916 
148 = TY ~ GERALD 04 SBP - 10 SEP 7 24 105 (53) 937 
15¥ STY HOLLY 0S SEP - 15 SBP ll 43 140 )0=«((72) 898 
16 =6TY TAN 23 SBP - 01 OCT 9 33 110 =(56) 933 
17” =6TD 17 24 SEP - 26 SBP 3 7 30 (15) 1000 
02¢ «= TY ~PEKE 26 SEP - 03 OCT 6 23 100 (51) 941 
1ew = TS 29 SEP - 01 OCT 3 9 35 (18) 997 
19W = TY «KELLY 10 OCT - 16 OT 7 28 95 (49) 950 
20" STY LYM 16 OCT - 27 OT 12 “4 140 (72) 898 
21" «TS Y 11 NOV - 12 NOV 2 4 30 (15) 1000 
21” #=TS MAURY* 13 NOV - 19 NOV 7 25 45 (23) 991 
224 «STY NINA 19 NOV - 29 NOV ll 40 145 (75) 891 
234 = TS ~ OGDEN 24 NOV - 25 NOV 2 4 35 «((18) 997 
244 =o TY «PHYLLIS 10 DEC - 14 DEC 5 14 35 (18) 997 
24m) =6 TY ~PHYLLIS* 14 DEC - 19 DEC b) 20 100 (51) 941 
1987 TOTALS: 139** 668*** 


* REGENERATED 
** OVERLAPPING DAYS INCLUDED OWLY ONCE IN SUM. 
*** YEAR-END TOTAL INCLUDES TWO WARNINGS ON TY NORRIS (26) ON 01 JAN 87. 








Western North Pacific Summary 


TYPHOONS 
(1945-1958) 


JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTALS 
AVG 0.4 0.1 0.3 0.4 0.7 1.1 2.9 2.9 3.2 2.4 2.0 0.9 16.3 
CASES 5 1 4 5 10 15 28 4. 45 34 28 12 228 
(1959-1987) 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTALS 
AVG 0.2 0.1 0.2 0.5 0.7 1.0 2.8 3.2 3.3 3.0 1.7 0.7 17.4 


CASES 7 2 6 15 19 30 80 94 96 87 48 20 504 


TROPICAL STORMS AND TYPHOONS 
(1945-1958) 


JAN FER MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTALS 
AVG 0.4 0.1 0.4 0.5 0.8 1.6 3.0 3.9 4.1 3.3 2.8 1.1 22.0 
CASES 6 1 6 7 11 22 42 54 $8 46 39 16 308 
(1959-1987) 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTALS 
AVG 0.5 0.3 0.5 0.7 1.0 1.8 4.1 5.2 4.9 4.1 2.6 1.3 27.0 


CASES 15 8 14 21 30 $1 120 151 142 118 76 37 783 


FORMATION ALERTS: 24 of 34 Initial Formation Alerts developed 
into significant tropical cyclones (not including three on systems 
that regenerated). Tropical Cyclone Formation Alerts were i id 
for all of the significant tropical cyclones that developed in 19°7. 





WARNINGS: 
Number of calendar warning days: 139 


Number of calendar warning days 
with two tropical cyclones: 30 


Number of calendar warning days 
with three tropical cyclones: 10 





18 @ ory grey 


























Trees on Okinawa were damaged and uprooted by the high winds associated with 
Dinah’s passage. Photo courtesy of Detachment 8, 20th Weather Squadron, Kadena 


AB, Japan. 


tropical cyclones to develop during Sep- 
tember and was the middle (geographi- 
cally) of a three-storm situation (the other 
tropical cyclones were Gerald and Holly). 
This was the second three-storm situation 
of the year. Freda was unusual because it 
traversed less than 10 degrees of longi- 
tude, but 25 degrees of latitude. Freda’s 
13-day lifespan and 50 warnings were 
records of 1987. Typhoon Gerald was 
unique in that it matured within the mon- 
soon trough, but did not detach from it. 
The most distinctive feature was its 
unusually large eye. Super Typhoon 
Holly was the third tropical cyclone to 
develop from the active monsoon trough, 
which also spawned Freda and Gerald. 
Although very intense, Holly had a very 
uneventful life as it recurved far to the 
east of Japan. After a 6-day respite in 
tropical cyclone activity, Typhoon Ian 
developed about 330 miles to the east- 
northeast of Guam. Andersen Air Force 
Base Weather was able to provide several 
radar fixes of Ian as it passed to the north 
of Guam. It eventually recurved and be- 
came a sub-tropical system north of 25° 
N. Tropical Depression 17W developed 
north of the Marshall Islands at about the 
same time as Ian. Tropical Depression 
17W did not reach tropical storm strength 
because it was suppressed by the com- 


bined effects of the outflow from Ian and 
a mid-level short-wave trough to the 
north. Typhoon Peke was the first 
hurricane to form in the central North 
Pacific and cross to the western North 
Pacific in the past 20 years. It meandered 
basically north northwestward and even- 
tually dissipated just west of the dateline. 
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Tropical Storm June was the third 
tropical cyclone of the final three-storm 
situation during 1987. Throughout her 
life, June’s upper-level outflow was re- 
stricted by the strong outflow from Ian. 

Typhoon Kelly was the first of only 
two significant tropical cyclones to occur 
during October. Kelly developed when 
the monsoon trough re-established itself 
in low latitudes after it had been displaced 
to a position about 25°N the previous 
week due to Ian, and Peke. Super 
Typhoon Lynn was the fifth super 
typhoon of the year and the third to pro- 
duce winds of at least 140 knots. She 
attained a minimum sea-level pressure of 
898 millibars. At one point, Lynn ap- 
peared to be headed straight for Guam. 
Fortunately, a last minute jog toward the 
north spared the island from a direct hit. 
Saipan, north of Guam, received gusts to 
65 knots. Lynn passed south of Taiwan. 
Enhanced convection and increased wind 
speeds to the north resulted in the deaths 
of 42 people. Over 68 inches of rain fell 
on Taipei over a 2-day period due toLynn. 
Tropical Storm Maury was a rela- 
tively weak, but persistent, tropical cy- 
clone, which formed southeast of Guam 
and tracked westward across the Philip- 
pine Sea, through the Philippine Islands 
and into the South China Sea. 





DMSP 


The effect of land interaction on Gerald's cloud pattern is seen in the distinct break 
north of the eye. This is related to lee-side subsidence over western Taiwan. This 
cloud minimum area parallels the ridge line of mountainous central Taiwan in this 
enhanced infrared image at 0956 UTC on the 9th of September. 
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MINAMI 
TORI-SHIMA 


Super Typhoon Nina was the sixth, 
super typhoon. It also proved to be the 
most intense and destructive storm of the 
year. Nina was interesting from a mete- 
orological viewpoint because it unex- 
pectedly intensified while accelerating 
toward the west. It devastated Truk, 
killing 5 and injuring 38, before moving 
to the Philippine Sea. Once there, Nina 
intensified explosively, to 145 knots, 
before making landfall. An estimated 658 
people were killed on southern Luzon, 
making it the most destructive typhoon to 
hit the Philippines in 20 years. Tropi- 
cal Storm Ogden was a minimal tropi- 
cal storm which developed in the South 
China Sea and moved westward, making 
landfall on the Vietnam coast, north of 
Cam Rahn Bay. Typhoon Phyllis, the 
fourth “midget” of 1987, was the last 
tropical cyclone of the season. Phyllis 
formed southeast of Guam and initially 
followed a broad recurving track, passing 
southwest of Guam. Unfortunately, it 
weakened, moved toward the west-south- 
west and then intensified explosively (to 
100 knots) before striking the island of 
Samar in the central Philippine Islands 
and moving inio the South China Sea. 
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At right Typhoon Peke was beginning to 
weaken at the time of this photo—2243 

UTC on the 30th of September. Maximum 
winds were down from the 100-knot 
maximum of a few hours before. Tropical 
Storm June was just beginning to organize, 
while far to the west Typhoon lan was 
dropping to tropical storm strength. The 
three systems were enough to modify the 
environment and force the axis of the 
subtropical high north of 35°N. Below, 
satellite imagery shows the well-defined eye 
of Super Typhoon Nina as it approached the 
Philippine Islands at 0710 UTC on the 25th 
of November. Nina , beginning at 1200 

UTC on the 24th had deepened explosively 
by dropping approximately 8 millibars in 6 
hours. At 1500 UTC on the 2Sth the storm 
slammed into the southern tip of Luzon with 
maximum winds estimated at 145 knots with 
gusts to 175 knots. Nina struck at night and 
overall more than 500,000 were either 
rendered homeless, evacuated or lost their 
sources of income. 




















he Black Swan is the insignia of the 


T h 54th Weather Reconnaissance 
& n ad Squadron (WRS), Typhoon Chas- 

ers. They were deactivated on October 1, 

1987 after nearly 40 years of valuable 


of an Era 22" 


June, 1945 when the crews not only had to 
worry about penetrating the storm but the 
Japanese fortifications on Okinawa as 
well. The 54th WRS arrived at Andersen 
AFB, Guam in the summer of 1947. They 
were deemed expendable in 1960. Their 
mission was absorbed by the 56th WRS at 
Yokota AB, Japan. The Joint Typhoon 
Warning Center was handicapped by the 
reduced support and the 54th WRS was 
reactivated in April 1962. Beginning in 
1962 reconnaissance responsibility was 
divided between the 54th and the U.S. 
Navy Airborne Early Warning Squadron 
One(VW-1), Naval Air Station, Guam. It 
remained divided until 1971, when the 
54th WRS took over. 

Aircraft also evolved. In September 





of 1963 the WB-5S0’s were replaced by 
WB-47’s (jets). The real workhorses 
were the WC-130’s. These were phased 
in during 1965 and remained. 

While the reconnaissance era has come 
to an end in the Pacific, it will not be for- 
gotten. It is impossible to estimate how 
many lives and ships were saved because 
of their reports, but they will be missed. 
This loss makes ship reports, particularly 
in the tropics, more important than ever. 

This is also an appropriate time to re- 
member the 54th WRS crew that was lost 
in Typhoon Bess in October of 1974. The 
WC-130 took off from Clark AB, Philip- 
pines on October 12th to gather data from 
Bess, which was churning through the 
South China Sea. Last radio contact was 
about 80 miles northeast of the storm 
center. After this normal position report 
the aircraft with its crew of six was never 
heard from again. This tribute is a salute 
to these crewmen as well as all those who 
have served on these dangerous but im- 
portant missions. 











when submerged. 








A sister ship of the ill-fated typhoon chaser that was lost in Typhoon Bess in October 1974. An extensive air-sea search operation covered 
more than 6,000 square miles. Several HC-130's took part and they were joined by the USS White Plains and HMS Chichester. Even- 
tually the White Plains recovered the crash position indicator— an air foil device in the tail of the C-130, which is activated on impact or 
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Whale Oil 
and Wicks 





— by Elinor DeWire 
Mystic Seaport Museum 
Mystic, CT 06355 


first colonists through the mouth of the Chesapeake 
Mi and on to the James River where they would eventu- 
A " ally settle. Though their colony was nearly wiped out 
Tea by diseases and starvation, others bravely followed, 
jan and the need for navigational aids was quickly recog- 
~ nized. 
a The earliest residents of Cape Henry probably kept 
7 bonfires burning or post beacons lighted to aid vessels 

















\— 
_— 
= 




















Henry, Virginia is like looking at the past and 

the present all in the same moment. Big 
supertankers glide silently through the yawning 
mouth of the Chesapeake Bay, over barnacle-riddled 
ribs of sunken sailing ships. Sunbathers sprawl on the 
beach, and Army LARCs (Lighter Amphibious Re- 
supply Cargo vehicles) prowl the dunes. Beneath 
them, some of Blackbeard’s pirate booty could be bur- 
ied, or possibility the body of some unfortunate cast- 
away from one of the hundreds of ships lost off the 
cape. 

The most obvious landmarks at Cape Henry, how- 
ever, are its two lighthouses—one an old masonry 
tower with cracks running down its walls; the other a 
tall, iron sentinel with a blinding beacon in its crown. 
Embracing both old and new, they are bold reminders 
of the cape’s historic significance and its ever-chang- 
ing scenery. 

When the first Virginia colonists landed here in 
April 1607, they raised a wooden cross to mark the 
spot where they had first set foot on American soil and 
honored the oldest son of King James I by giving 
the tawny, sweeping cape his name—Henry. The 
cape they spied some ten miles to the north was 


4 ooking out over the sand and sea from Cape 


named for the king’s younger son, Charles. fF eas ke tee 


There were no buoys or beacons to guide these 
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approaching the bay. During periods of fog, they may 
have fired guns, pounded drums, or rang bells. But it 
would be many years before ships found safe passage 
into the Chesapeake guided by the beam of a light- 
house. 

In 1721 Virginia governor Alexander Spotswood 
urged Maryland to join him in petitioning the British 
Board of Trade for a lighthouse at Cape Henry, but 
nothing was done until 1774. In that year tons of stone 
was quarried along the Rappahannock River and 
transported to the cape. A foundation for the light- 
house was laid, but money ran short, and the project 
was abandoned. A year later the Revolution broke 
out, further delaying the construction of a lighthouse 
at this important location. The stones and foundation 
soon drifted over with sand, never to be retrieved. 

Following the war, the care and administration of 
about a dozen Colonial lighthouses was transferred to 
the new Federal Government. Virginia gave two 
acres of ground at Cape Henry to the government in 
hopes a lighthouse would quickly be raised. One of 
Congress’ s first actions in 1789 had been the passage 
of a bill providing for the “Establishment and Support 
of Lighthouses, Beacons, Buoys, and Public Piers.” 
Cape Henry was considered one of the most critical 
spots in need of a beacon, since it marked the way to 
anumber of burgeoning mid-Atlantic settlements and 
ports. 

The Treasury Department, under Alexander 
Hamilton, allotted money for the lighthouse 
almost immediately. President Washington 


i= himself made suggestions as to the materials, 


<3 dimensions, and type of illuminant to be used in 





the tower. New York bricklayer John McComb was contracted 
to build the lighthouse, and he began work in August of 1791. A 
year later, on October 1, the beacon was lighted for the first time 
by Keeper Laban Gossigan. The tower was 90-feet tall, octago- 
nal in shape, and constructed mostly of sandstone. 

Fish oil was burned in the crude lamps until the early 1800s 
when it was replaced by whale oil in new lamps with parabolic 
reflectors. About 1855 a fog- » . 
bell was installed to answer 
ships during periods of poor 
visibility, and two years 
later,the lantern was equipped 
with a sparkling new Fresnel 
lens imported from France. It 
increased the beacon’s range 
considerably, but at the same 
time made it more difficult to 
discern from nearby Cape 
Charles Light which had been 
built in 1828. 

The tower’s expensive new 
optic served only a short time 
before the outbreak of the Civil 
War. Confederate soldiers 
stormed the lighthouse, put out | 
its beacon, and damaged the 
lens and tower—a scene re- 
peated at numerous lighthouses 
during the war. The Union 
moored a lightship off Cape 
Henry to serve as a beacon until 
the lighthouse was repairedand | 
returned to operation in 1863. 

A decade later, inspection re- 
vealed several dangerous | 
cracks in the tower walls. The 
structure was lined with bricks, 
but since it had been built on a 
30-foot high sand dune, engi- 
neers decided that the unstable 
foundation would open the fis- 
sures wider, and the lighthouse 
would topple. Plans were made 
for a new lighthouse to be built 
340 feet southeast of the old 
sentinel. 

The new Cape Henry Light- 
house was illuminated for the 
first time in December 1881. 
Made of cast iron plates painted 
in alternating faces of black and white, it was the tallest cast iron 
lighthouse in the nation, rising 165 feet. Its first-order Fresnel 
lens also made it one of the strongest beacons on the Atlantic 
Coast. The distinctive checkerboard daymark distinguished it 
from the white tower to the north at Cape Charles and its red brick 
neighbor to the south at Currituck Beach, North Carolina. 

Despite claims that the old tower would collapse, it survived 





beyond the turn of the century and remains standing today, a 
stubborn and battered sentry that refuses to give up its watch. In 
1930 it was placed in the care of the Association for the Preser- 
vation of Virginia Antiquities, which opened it to the public. By 
that time the Fort Story Army Training Base had grown up around 
it, along with a Navy explosives handling operation. 

In 1939, the Coast Guard joined the military operations at the 
<oeeememeee, Cape when it assumed operation 
. of the New Cape Henry Light- 

git ™ house. That same year also 
7 marked the 150th Anniversary 
of the Lighthouse Service, and 
old Cape Henry Lighthouse 
was chosen as the centerpiece 
of the celebration. Former 
Lighthouse Commissioner 
George Putnam gave a stirring 
speech from the steps of the old 
beacon that was heard on na- 
tional radio. In it he praised the 
men and women who had stood 
vigil at American lighthouses 
since colonial days and paid 
tribute to all the beautiful senti- 
nels guarding our shores. Old 
Cape Henry Light seemed to 
epitomize the hope, solicitude, 
and relentless spirit of those 
early pioneers who struggled to 
make America their home. 

It still inspires visitors today 
with its rugged endurance and 
simple beauty, despite having 
» given over its duties to a 
younger, more modern senti- 
nel. 

The new Cape Henry Light- 
house has been the cape’s offi- 
cial beacon for over a century, 
but was automated about 
twenty years back and now 
stands its watch unattended, as 
do most of our nation’s light- 
houses. Both it and old Cape 
Henry Lighthouse are viewed 
by thousands each year. 

During the summer months 
the interior of the old tower is 
open to the public. The climb 
VA Beach Tourist Development Division up its spiral staircase is steep 
and tiring, but the reward is a seagull’s view of the bay and the 
ocean. To the north the Chesapeake Bay Bridge Tunnel stretches 
out like a gigantic sea serpent sunning himself on the surface. To 
the south lies the famous beige strand of Virginia Beach with its 
glamorous hotels and condos. But looking east is perhaps the best 
view of all, a vast emptiness as far as the eye can see that fires the 
imagination. 
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ings around the sun and moon are 

rather common; they are vener- 

able fixtures of weather lore. The 
most frequently observed halos have radii 
of 22° and 46° and are readily explained 
in terms of the reflection and refraction of 
sunlight or moonlight by different types 
of ice crystals floating in the atmosphere; 
they are often very complicated and di- 
verse Owing to the variety of crystal forms 
and the large possible number of refrac- 
tions and reflections. Refraction phe- 
nomena, especially those due to sunlight, 
are sometimes beautifully colored. 

The common halo is of 22° radius, 
formed by refraction in hexagonal crys- 
tals at a 60° angle. This halo enjoys an 
enormous reputation as a sign of bad 
weather, which, as it is often seen in the 
Cirrostratus in front of a low, is not un- 
founded; it is also occurs, often in frag- 
ments, in fine-weather cirrus. It usually 
appears as a narrow whitish ring, reddish 
on the inside. 

The circumscribed halo, oval in shape, 
may surround the 22° ring when the sun is 
higher than 29°. At lower altitudes it 
breaks up into upper and lower arcs of 
contact. 

The mock suns or parhelia of 22° are 
two bright patches, often brilliant and 
beautifully colored and sometimes with 
long white “tails”, on a level with the sun. 
They often appear by themselves and 
arise when the axes of the ice crystals in 
large number are vertical. The halo of 46° 
is due to refraction at 90° in hexagonal ice 
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‘Common Halos 














Above is a schematic drawing of some 
of the most common halo phenomena. 
It is well to know these so as to be able 
to recognize unusual forms. 
A— Common halo of 22° radius. 
B— Circumscribed halo, oval in shape. 
C— Mock suns or parhelia of 22°. 
D— The halo of 46°. 


E—The circumzenithal arc. 


F— The parhelic circle. 


crystals oriented at random. It is not 
common and is faint, though the colors 
are better then in the common halo. 

What has been described as the “most 
beautiful of all halo phenomena,” the cir- 
cum-zenithal arc, appears as a miniature 
gainbow, red towards the sun and parallel 
to the horizon , a few degrees above the 
summit of the 46° halo when this is vis- 
ible. Often this arc appears alone. It is not 
infrequent but somewhat transient, so it is 
not well known. 

The parhelic circle is a white ring 
passing through the sun parallel with the 
horizon and due, as its lack of color 
shows, to reflection from the side faces of 
crystals floating with axes vertical. On it 
are the parhelia, those already mentioned 
and others, notably those at 90° and 120°. 
Opposite the sun, on the ring, is the very 
uncommon anthelion, through which 
may pass certain arcs. The parhelic circle 
is often fragmentary. 

Other interesting phenomena may be 
well seen at sunrise or sunset in the form 
of a pillar of light above the sun; this is 
generally attributed to reflection of light 
from tabular ice crystals. 

Most clouds show the aurole, a ring, 
ranging in radius form 1° to 5°, bluish on 
the inside, and passing through yel- 
lowish-white to red-brown. Outside this, 
particularly in altocumulus and fine cirro- 
cumulus, may be one or more “orders” of 
rings, blue-green-red. Coronas vary con- 
siderably in radius, the rule being the 
smaller the drops, the bigger the corona; 








the best ones are formed in young clouds 
where the drops are most uniform in size. 
Following great volcanic eruptions 
when the stratosphere is loaded with very 
fine dust, a huge aureole called "Bishop’s 
Ring” may be seen. Also the vague glow 
round the sun in normal times may be a 
mixture of aureoles and coronas produced 
by miscellaneous atmospheric particles. 
Coronas arise in clouds in which the 
drops of water or ice needles are about 
the same size as the wavelengths of light. 
In such acase diffraction occurs; the light 
waves run ‘round the drops, like sea 
waves ‘round a rock, and meet behind, 
‘interfering’ with one another, which, in 
the case of white light, results in a separa- 


Halo with tangent arcs, particularly on top of the halo. 


tion of color. 

Rare halos with different radii as well 
as an immense smorgasbord of arcs are 
also recognized. Today most of these are 
also fairly well understood by meteor- 
Ologists. Indeed, by simulating various 
ice crystals with computer programs, 
many features of even the most complex 
halo displays can be reproduced. Never- 
theless, even the computer combined 
with the power of atmospheric optics 
cannot account for all halo phenomena. 
There are, as they say in the field, “unrec- 
ognized” halos! 

How can optics explain offset halos, 
noncircular halos, and those halo dis- 
plays that are tilted away from the verti- 


cal? Even perfectly square halos have 
been seen, while ellipses are not particu- 
larly rare. Then there are abundant arcs, 
Stray sun dogs and other deviations. 
While the variety seems endless, so are 
the ice crystals and orientations thereof 
that create halo phenomena. And of 
course the atmosphere itself is full of 
irregularities. Conceivably, if we knew 
all of the conditions that exist, meteor- 
Ologists might come up with reasonable 
explanations. Most halo displays, even 
the anomalous ones, pose little threat to 
any of our fundamental science. How- 
ever in future columns we will deal with 
halos and coronas that are not so easily 
explained. 


The photo taken on Flat Top Mountain, NC, looking south. 
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observation program 


Success of the 3-Hourly Report 

The 3-hourly weather reporting sched- 
ule jointly implemented by the United 
States and Canada in August, 1986, for 
near shore areas, has been a tremendous 
success. As reported by Chicago PMO 
Bob Collins in the Winter, 1988 Mariners 
Weather Log, the number of weather 
observations available from Great Lakes 
waters has more than doubled since the 
program started. Observations from 
coastal waters of the Atlantic and Pacific 
Oceans have also increased, although not 
as much as on the Great Lakes. Coastal 
ocean observations are very important for 
forecasting operations—please make 
every effort to supply these reports. We 
extend our gratitude to all ship’s officers 
cooperating in this program. 


Data Needs of the Meteorologist 
Every science requires it’s own par- 
ticular units of measurements, and the in- 
struments with which to make them. The 
science of meteorology has stringent re- 
quirements for both. The preparation of 
the weather forecast requires measured 
values—to indicate current conditions 
and how these are changing. The primary 
information needed by the meteorologist 
include: What is the pressure distribution 
of the atmosphere? How is this distribu- 
tion changing with time? What is the 
relative distribution of temperature? 
What is the distribution of water vapor? 
What are the components of motion in the 
atmosphere? By preparing your reports 
using the ship’s synoptic code, you are 
providing all of these data — pressure in 
elements PPPP, temperatures in 
elements TTT and TwTwTw, water 
vapor in element TdTdTd, winds in 
elements iw, dd, and ff. Secondary 
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questions deal with the kinds and distribu- 
tion of cloudiness, impediments to visi- 
bility, and occurrences of different kinds 
of weather. These are also provided in a 
ship’s synoptic report—cloudiness in 
elements h, N, Nh, Cl, Cm, Ch, visi- 
bility in element V V , weather conditions 
in elements ww, W1, W2. 

To be useful, data must be accurate, 
timely (real time, or as is the case with 
ships, as near real time as possible), 
broadly based geographically, and avail- 
able at regular time intervals. It’s impor- 
tant to make sure that the instruments you 
are using are calibrated properly. When 
in port, call on the Port Meteorological 
Officer (PMO) for the free calibration 
service. Ask the PMO questions about the 
proper observing procedures. Taking 
meteorological measurements, cither 
visually, or by using instruments, re- 
quires considerable practise, expertise, 
and technical knowledge. The PMO’s 
can provide helpful observing hints, 
making observing a far easier and more 
pleasurable task to perform. 














Martin S. Baron 
National Weather Service 
Silver Spring, MD 20910 


Korean Training Ship Visits 
Los Angeles 

Los Angeles PMO Bob Webster re- 
ports that the Handaba, atraining vessel 
of the Korean Maritime University, vis- 
ited the port of Los Angeles/Long Beach. 
The month long training cruise also in- 
cluded stops at several West Coast ports, 
in Canada, Mexico and the United States. 
Bob made a courtesy visit, and later, ac- 
companied by his wife, attended a recep- 
tion aboard for local civic, naval, and 
coast guard dignitaries. The Handaba 
carries 110 cadets, along with officers 
and instructors. Bob supplied Mr. Yun, 
chief officer and instructor, with infor- 
mation and on the United States Volun- 
tary Observing Ship (VOS) program. 


New Worldwide Marine Weather 
Broadcast Handbook 
Acompletely updated and reformatted 
version of “Selected Worldwide Marine 
Weather Broadcasts” will be going to the 
printers this November. Copies should be 
available by January 1, 1989. All vessels 
in the U.S. VOS program will be mailed 
free copies Additional copies will be dis- 








PMO Bob Webster chats with instructors Oh and Yun at a reception for the Hanbada. 








tributed by the PMO’S. As in the past, the 
publication will be divided into four main 
sections— Radiotelegraph, Radiotele- 
phone, Radiofacsimile, and Radiotel- 
eprinter broadcasts. However, this time 
the broadcasting stations will appear in 
alphabetical order within any one geo- 
graphical area. This was the overwhelm- 
ing preference of ships’ officers, as ex- 
pressed in asurvey takena few years ago. 


More Observing Quirks 

We have a report that some vessels take 
their observations 30 to 45 minutes before 
the time of observation (GG). This is 
further off the mark than we would like. 
Try to time your observation so that it is 
completed just before being transmitted. 
If the report will be transmitted at 1200 
UTC, and it takes you 10 minutes to take 
and encode the message, it would be best 
if you startobserving at 1150 UTC. Ifyou 
expect to be tied up with other matters 
right at synoptic time, you should record 
and transmit as near as you can to the 
synoptic hour. , 

Another question concerns whether or 
notto use the ‘/’ forcloud base height (h), 
when darkness completely obscures the 
clouds. The answer is yes— use the slash 
whenever the height of base cloud is not 
known. 

Some vessels get the sea water tem- 
perature from the engine room at times 
that are different from synoptic reporting 
times, and use the last reading (sometimes 
a few hours old) for TwTwTw. We rec- 
ommend that you get a fresh sea water 
temperature for each observation, either 
from the engine room, or by using a sea 
water bucket thermometer, which can be 
lowered into the water by hand. These 
thermometers are available from the 
PMO’s. Filling the bucket with sea water 
from your moving vessel requires some 
skill — although only a small amount of 
water is needed to take a reading. Re- 
member to wait a short period of time to 
allow the thermometer in the bucket to 
reach the water temperature. 

When obtaining dry and wet bulb tem- 
perature readings (for TTT, and when 
computing TdT dT da), is it better to use a 
sling psychrometer, or dry and wet bulb 
thermometers mounted in a fixed place? 
There is no clear difference here — you 
can obtain good readings using either 


method. The important thing is to be 
using thermometers of sufficient accu- 
racy and to make sure that the wicking is 
properly moistened for each reading. Air 
must be able to flow freely past the ther- 
mometers in a fixed mount system. 
Wicking should be changed regularly, to 
avoid buildups of dirt and grime. Your 
PMO can provide replacement ther- 
mometers and wicking, or a complete 


sling psychrometer system. 

Finally, one observer describes a hesi- 
tancy to report low visibility (V V) witha 
relatively fast ship’s average speed (Vs). 
I will refrain from commenting on what 
should be done if your visibility is less 
than 50 yards and your foreward speed is 
20 knots, for obvious reasons. Officials of 
his shipping company may wish to offer 
some guidance in this regard!! 





your observations. New recruits: 


ALBERT MAERSK OYKZ 
ARISTO AMADO PJFD 
ASTERIKS ELDJ2 
BEACON 3EAB6 
BEAUTEOUS BLEM 
CYPRESS TRAIL ELHW4 
ENDEAVOR WVFQ 
ENSOR ONAH 
EUPEN ONBT 
EVER GARDEN BKHB 
EVER OASIS BKHR 
EVER ORDER BKHQ 
HANJIN KUNSAN HOMH 
HUMBER ARM DSOY 
HYUNDAI #206 3EAY6 
HYUNDAI COMMANDER D9RW 
ITB PHILADELPHIA KSYP 
JO GRAN LAHD2 
LIBERTY STAR WCBP 


MAERSK CONSTELLATION WRYJ 


MANINGNING DUMX 
MEDALLION OYEK 
MERCANDIAN SUN II OXTZ 
MING FORTUNE BLHA 
MONSUN P3WP2 
NOSAC TAI SHAN ELFX3 
OREGON RAINBOW II 3EKN3 
ORIENTAL KING 3EKA4 
ORKANGER LAFF2 
PERMEKE ONAB 
POMELLA VPHI 
PRESIDENT KENNEDY WRYE 
PRESIDIENT TRUMAN WNDP 
PUERTO RICO WFIK 
PURITAN DHOU 
REGENT SBPI 
SEALAND CHALLENGR WZIC 
SEALAND CRUSADER WZIF 
SEALAND DEVELOPER KHRH 
SEALINES DULP 
SWIFTNES DZAQ 
TOLUCA XCXO 
YACU WASI OAPR 





New participants In the Voluntary Observing Ship Program 
A total of 43 vessels were recruited as weather observers during the July - September, 1988 
period. Thank you for joining the program. We look foreward to working with you and 
receive both your real time observations, and completed form B-81"s. Please do not hesitate 
to ask for supplies or to inquire about the methods of taking, encoding, and transmitting 
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How deep is the Bay? 


ow you can see what the bottom of 

Narragansett Bay looks like in 
color. Even if you don’t really care, 
the 18 X 24 inch four-color poster from 
Rhode Island Sea Grant would look 
neat on your wall or bulkhead. This 
computer-generated image of the con- 
tours of the seafloor of the Bay was 
produced by Robert Tyce, associate 
professor of ocean engineering at the 
University of Rhode Island Mapping 
Development Center. 

Digital depth soundings of the Bay 
were used to create this realistic 3-D 
perspective view with the aid of the 
latest in computer-modeling technol- 
ogy. The striking colors and contours 
enhance the feeling of “being there.” 
We took a shotatit in black and white. 

The cost of the poster is $5. A 
perfect holiday gift for the man who 
has everything. To order, write: 


Publications, 
Rhode Island Sea Grant, 
University of Rhode Island 
Bay Campus, 
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from Erica — with love 
Dear Mariner, 

Most most of you have probably experienced the shock of encountering a vicious winter storm that had been predicted to 
be rather tame. Part of the forecasting problem is that some oceanic storms are able to deepen much more vigorously than 
others. Rapid deepeners, sometimes called “bombs,” undergo a 12-hour transformation during which the central pressure 
decreases at a rate of 10 millibars or more per 6 hours. Numerical models do not always predict these developments, and me- 
teorologists are not sure what causes them. Data have been inadequate to test the few existing theories. 

This is where you come in. A field program to collect weather data on rapidly deepening Atlantic cyclones will be con- 
ducted from December 1, 1988 through February 28, 1989. The objective of this Experiment on Rapidly Intensifying 
Cyclones over the Atlantic (ERICA), will be to collect data that can be used to determine the differences between the rapid 
deepeners and their more normal counterparts, and between the processes that occur during the “explosive” stage versus the 
“normal” stages before and after it. Eight storms will be studied, four or five of them having a rapid deepening phase, with 
the other, more typical, cases serving as a basis for comparison. 

Cyclones undergo rapid deepening most often in the region along and north of the Gulf Stream from off North Carolina 
to Newfoundland. Winds can reach gale or even hurricane speeds in the region surrounding the center of the cyclone, 
causing high, rough seas. Some storms track. close enough to shore to bring heavy snow or rain to New England, and 
strong easterly winds cause beach erosion. 

In some respects ERICA is a follow-on to the earlier project GALE (genesis of Atlantic Lows Experiment), conducted 
from January to March, 1986. The GALE area was from the Applachians eastward to the Gulf Stream and from Georgia 
to Virginia. Observations from cooperative ships proved extremely valuable in GALE, and will be equally important in 
ERICA. Many ERICA scientists also participated in GALE, and we thank you for your cooperation. 

The region where enhanced data are needed in ERICA will be the northwest Atlantic from North Carolina to Newfound- 
land and out to about 700 miles (nautical) offshore. Of course not every part of this region will be within the core of a 
rapidly deepening cyclone, but quality observations on the flanks of cyclones — where the storm is obtaining its inflow — 
are just as important for research purposes as those in the center. 

ERICA participants will be taking many special observations. Dropwindsondes will be released by US. Air Force WC- 
130 reconnaissance aircraft, as part of the National Winter Storms Operation Plan, in cooperation with the National 
Weather Service, and by NOAA and Naval Research Lash P-3 aircraft. These will provide wind, pressure, temperature, 
and humidity data from flight level (25,000 to 30,000 feet) to the ocean surface. Additional aircraft, from the National 
Center for Atmospheric Research, will fly patterns designed to allow instrumentation on board to make high-resolution 
measurements in the jet stream higher aloft and near the ocean surface in the storm's inflow. The NOAA P-3 aircraft will 
be equipped with airborne Doppler radars, that will make it possible to map out small-scale variations of the wind lateral 

to, above and below the flight altitude. 

Drifting buoys will be deployed periodically to drift through the ERICA region. However the ERICA region is large, 
so that your observations are extremely important. Please use your normal reporting procedures. It would also be useful if 
you could make a log of hourly observations and forward them to a Port Meteorological Office when convenient. 

ERICA is primarily funded by the Office of Naval Research, which initiated the project. In addition to the agencies 
named above, major partners in the research include the U.S. Marines, the National Environmental Satellite Data and 
Information Service, the Canadian Atmospheric Service and its Maritimes Weather Center, and about twelve universities. 


on behalf of Erica, 


Gregory S. Forbes, ERICA Forecast Coordinator 

Ron Hadlock, Field Director 

Carl Kreitzberg, Airborne Sciences Coordinator 
ps. map of Erica's place on next page 
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NODC 's Silver Medal 





Employees of the National Oceanographic Data Center 
(NODC), which is part of the National Environmental Satellite 
Data and Information Service, were awarded the U.S. Coramerce 
Department Silver Medal. The silver medal, the second highest 
honorary award given by the Department, is granted by the 
Secretary for meritorious contributions of unusual value to the 
Department or the Nation. 

NODC was recognized for exceptional commitment to excel- 
lence in ocean data management through quality improvement, 
increased productivity and maintaining high standards of public 
service. Increases of over 400 percent have been achieved in the 
amount of data archived and disseminated, as well as reductions 
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of nearly 50 percent in the time between observation of data 
through archiving. NODC has maintained high service levels— 
answering 95 percent of all requests within 4 days. Enhanced 
availability of global oceanographic data is helping to maintain 
America’s industrial, university, and defense leadership in the 
highly competitive world of ocean environment. 


PFD Research 


The David Taylor Naval Ship Research and Development 
Center (DTRC) has recently published a report entitled: A Study 
of the Factors Influencing the Rough Water Effectiveness of 
Personal Flotation Devices. This was done for the U.S. Coast 
Guard as part of a long range effort to quantitatively address the 
performance of PFDs. Part of the goal is to incorporate in Coast 
Guard regulations, analytical methods of evaluating PFD per- 
formance. The report also discusses test results for the range of 
natural frequencies of various PFDs and wearers. These results 
suggest that rough water performance is not strictly an open 
ocean problem. The hope is that continued research will better 
quantify this finding. In this regard a follow-on study aimed at 
computer modelling the performance of lifejackets in waves has 
been awarded to a group at Wright-Patterson Air Force Base. 

The current report will be available through the U.S. Depart- 
ment of Commerce, National Technical Information Service, 
Springfield, VA 22161. Phone No. (703) 487-4700. 
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Important Announcement 
Marine Weather broadcasts from Radio Station WWD at La 
Jolla, CA will be discontinued after October 1, 1988. Mari- 
ners are advised that alternative marine weather programming 


is available from the Coast Guard, Navy and commercial 
marine radio stations. 


Meteorological Surface Observations 
Ships are reminded to use the correct format for Meteorologi- 
cal Surface Observations. Meteorological Surface Obs should 
begin with the Ship’s call sign. 


INMARSAT Format Example 
WLXX 29003 99131 70808 41998 60909 10250 2021/ 40110 
52003 


71611 85264 22234 00261 31100 40803 ..... 


Coastal Radio Stations Example 
WLXX 2900399131 7080841998 6090910250 2021/ 40110 
5200371611 
8526422234 0026120201 3110040803 


INMARSAT Reports Procedure 
INMARSAT equipped ships may transmit weather messages 


using the following procedures after the message is composed 
off-line: 

1. Select U.S. Coast Earth Station Identification Cole 01. 

2. Select routine priority. 


3. Select duplex telex channel. 


4. Initiate the call. 
Upon receipt of GA+ (Go Ahead). 


5. Select dial code for meteorological reports, 41, followed by 
the end of selection signal, +. 


fatio officer 


—by Julie L. Houston 
National Weather Service 
Silver Spring, MD 


41+ (or 00 23 6715250+) 


6. Upon receipt of our answerback, NWS OBS MHTS, 
transmit the ships call sign and the weather message only. Do 
not send any other preamble. 


Selected Worldwide Marine Weather 
Broadcast 
The publication ”Selected Worldwide Marine Weather Broad- 


cast” is being reformatted and updated. Please send any schedule 
changes to the following address: 


National Weather Service 
International Telecommunications 
Section W/0S)151 ROOM 419 
8060 13th Street 
Silver Spring, MD 20910 


Information concerning Coast Earth Station ID codes and 
Telex and Telephone Country Codes can be found in the 
INMARSAT Users Guide. The Users Guide is available a the 
address listed below: 


COMSAT Maritime Services 
950 L’Enfant Plaza, S.W. 
Washington, DC 200 
ATTN: James Jansco 


Bathy/Tesac Observations 
Ships are reminded to use the correct format for Bathythermal/ 


Tesac Observations. Bathy/Tesac should start with JJXX and 
end with the Call Sign. 


EXAMPLE: JJXX 20106 0312/ 74519 05528 88888 00098 
26097 28098 29094 33069 

36044 37026 38014 39009 41004 46503 48505 59508 84512 
990 

36512 37512 38512 39355 46355 00000 VCTB 
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PMO report 








At right the President 
Kennedy, one of APLs 
new C10s, is now part of 
the VOS program. Its 
57,000 horsepower 
engine stands four stories 
high; the most powerful 
diesel engine ever built. 
Its ports of call will 
include Los Angeles, 
Oakland, Yokohama, 
Kobe, Nagoya, Hong 
Kong and Kaohsiung. 
Below is a photo taken 
aboard the Joseph 
Block by Robert Baxter. 
This Midwest storm has 
been blamed for 21 
deaths and dumped up to 
a foot of snow from 
Missouri to the Great 
Lakes in mid December 
of 1987. 

















Pedro, comes news about some 

of his new recruits for the Vol- 
untary Observing Ship program. 
These are new vessels of the Ameri- 
can President Lines (APL). These 
ships known as C10s are 903 feet 
long with a 129-foot beam. They 
are the first container-carrying ves- 
sels to exceed the width limitation of 
the Panama Canal. They were de- 
signed specifically for trans-Pacific 
container service. Five are sched- 
uled to enter service this year. Three 
ships are already active in the VOS 
program—Presidents Kennedy, 
Truman and Polk. 


= rom Bob Webster, PMO San 
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Change of command ceremony on 
board the Mackinaw, took place on the 
22d of July. At left outgoing 
commander, Captain Arnold H. 
Litteken Jr. is inspecting the crew, 
followed by new skipper, Lt. Com- 
mander John J. McQueeny II. Captain 
Litteken has been awarded the Coast 
Guard Commendation Medal twice, 
the Coast Guard Achievement Medal, 
two Coast Guard Meritorious Unit 
Commendations, the National Defense 
Service Medal and the Sea Service 
Ribbon, with three bronze stars 
signifying over 10 years of sea duty. 
Commander McQueeny has two Coast 
Guard Achievement Medals, the Coast 
Guard Meritorious Unit Commenda- 
tion, the National Defense Service 
Medal, the Coast Guard Arctic Service 
Medal, and the Coast Guard Sea 
Service Ribbon among others. 











Bob Collins sent in some photographs taken during a storm on Lake Michigan on the 13th of December 1987. This was associated 
with a blizzard that created havoc over the Lakes (see Vol. 32, No.2, pg. 44). These photos were taken by Robert Baxter on board 
the M/V Joseph Block, of Inland Steel Co. The waves were estimated at 20 feet. Bob also mentioned that one of our more promi- 
nent Great Lakes reporters, the U.S. Coast Guard Cutter Mackinaw had a change of command on July 22, 1988. The Mackinaw 
was built in Toledo, OH and launched on March 4, 1944. Throughout its career its homeport has been Cheboygan, MI. When 
commissioned the Mackinaw was the most powerful and capable icebreaker in the world and is still the standard by which other 
icebreakers are measured. Taking command is Lt. Commander John J. McQueeney, II. 


There has always been a close 
working relationship between the 
U.S. Coast Guard and NOAA, on the 
Great Lakes and elsewhere. Among 
the NOAA guests invited to the 
change of command ceremony were 
Raymond Waldman, NOAA's Area 
Manager, stationed at the National 
Weather Service Forecast Office in 
Chicago, IL. He was accompanied by 
his wife, Carmen. 
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Dear Mr Zegowitz, 

There are always photos in the Mariners Weather Log showing hurricanes and other weather scenarios on a radar screen. Can 
you pass along tips on how to photograph radar screens or is thai not possible on normal marine radars? 

Also, enclosed is a photo of one of two waterspouts that occurred simultaneously within 3 miles of the G.T. Chevron Arizona 
in the southwest Gulf of Mexico, near 24°N, 88°W, on the 30th of August 1988. 


Very Truly Yours, 
The National Weather Service radars use a Polaroid camera attached to a hood that encloses the scope. , 
This would be easy enough to duplicate by fashioning a cardboard cylinder at the minimum focusing Patrick D. Callahan 2/M 
height and placing it over the scope. Painting it black inside would also help. The older Polaroids, G.T. Chevron Arizona 


which take 108 and 107 film, are the best; they even have a film that produces both a positive 
and a negative. These cameras can pe picked up secondhand for under $10. Of course a 35 mm 
camera can also be used, but not with instant results. We are always pleased to receive weather 
photos from our readers. In fact we are planning to run an article on taking weather pictures at 
sea. Perhaps we will include a section on photographing the radar scope. 

—ed. 
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hurricane alley 





ANGE MERAY 


Gilbert certainly qualifies for the too 

oft-used title “Storm of the Century” 
in the North Atlantic Ocean. Generating 
sustained winds estimated at 152 knots 
(175 mph) the central pressure fell to 890 
millibars (26.28 inches) at about 9 p.m. 
CDT on September 13, 1988. This is the 
lowest barometric pressure ever meas- 


I: meteorological circles, Hurricane 


ured in the Atlantic Ocean, the Caribbean 
Sea or the Gulf of Mexico. It broke the 
North Atlantic record of 892 millibars 
(26.35 inches) set in the Florida Keys by 
the “Labor Day Hurricane” of 1935. It 
also pushed Hurricane Camille, of August 
1969, into third place. Camille had a 
minimum central pressure of 901 milli- 
bars (26.61 inches). In addition to the 


meteorological statistics there wasan esti- 
mated loss of life of 318, including 202 in 
Mexico and 3 in tornadoes in the U.S.. 
Most of this total was due to flooding in 
the Monterrey, Mexico area when Gilbert 
was losing intensity. Total storm damage 
was estimated at $10 billion. A full report 
on this storm will be carried in a future 
issue of the Mariners Weather Log. 
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Wide World 


A small Cuban freighter, the Portachernera-I, was blown ashore at Cancun, Mexico by Gilbert. The 300-foot vessel carried a crew of 42. 
Another vessel, the Lazro Cardenas II, had also run aground in the Cancun hotel zone, but was able to return to sea and continue to her desti- 


nation by early on the 15th. 
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NOAA 


This satellite photograph was taken at 2001 UTC on September 13, 1988. At 1900 UTC the center was estimated near 19.3°N, 82.8°W or about 
240 miles (nautical) east southeast of the island of Cozumel, Mexico. NOAA reconnaissance reported, at this time that winds had reached 140 
knots while the central pressure had dropped to 903 millibars. A few hours after this photo, Gilbert reached its maximum intensity. 


Tropical Cyclone Dovi 
Satya Kishore 
Fiji Meteorological Service 


Dovi was the last of the four cyclones 
of the 1987 - 1988 tropical cyclone sea- 
son in the Southwest Pacific. It devel- 
oped near northem Vanuatu on April 9, 
1988 and then moved southeastward, re- 
maining over open waters to the east of 
Vanuatu. 

By 0000 UTC on the 9th the low as 
located 120 miles northeast of Vila and 
was moving towards the southeast at 10 
knots. Gale force winds had developed 
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close to its center. This was supported by 
a report of 40 knot winds from Vila at 
2000 feet and from the appearance of the 
cloud organization, in satellite imagery, 
around the low at the time. The system 
was named Dovi at 1909 on the 9th. 
Dovi turned a counterclockwise loop 
after 0000 on the 10th. As a result, the 
cyclone started to intensify further. It 
attained a better cloud organization and 
was upgraded to storm intensity at 0600 
on the 11th. Shortly afterwards it devel- 
oped a banding eye. Thecycione reached 
its peak intensity around 0000 on the 12th 
when the maximum average winds near 


its center was estimated to have reached 
60 knots. 

After 1200 on the 12th, with the loop 
completed, Dovi once again moved to- 
wards the southeast, slowly gaining speed 
as it came under the influence of stronger 
northwesterly winds aloft. As it moved 
southeastward the pressure gradient in 
the southern periphery of the cyclone in- 
creased causing the gales to spread out to 
about 300 miles from the center in the 
southern semicircle. 

By 0000 on the 15th Dovi was moving 
under an area of strong northwesterly 
winds. The cyclone’s speed of movement 


increased to 15 knots by 0600 and to about 
25 knots by 1200. The system also started 
losing intensity rapidly. The cyclone 
was downgraded to a depression at 1200 
and shortly afterwards it dissipated. 

The effect of Dovi on land areas was 
minimal with only minor damage re- 
ported in the island of Tanna in southern 
Vanuatu. It was fortunate that the cyclone 
continued to move away from the region 
after making the loop to the east, other- 
wise its effect on Vanuatu could have 
been greater. 

Two other major cyclones had al- 
ready affected Vanuatu, prior to Dovi, 
this year. Anne in January inflicted se- 
vere damage to northern parts of Vanuatu 
while Bola in early March caused 
extensive damage to its central parts. The 
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Vanuatu Islands, which were affected by 
the gale force winds from Dovi, had al- 
ready suffered damage to the vegetation 
and weaker siructures, by Bola. This 
could partially explain reports of minor 
damage in these islands from Dovi. 


Tropical Cyclone Cilla 
Sudha Singh 
and 


Satya Kishore 
Fiji Meteorological Service 


Tropical Cyclone Cilla originated from 
a trough to the north of the Southern Cook 
Islands on the 29th of February, 1988. 
While developing steadily, the cyclone 
moved rapidly towards the southeast, 


passing within 40 miles of the Southern 
Cooks. 

Cilla is estimated to have attained peak 
iniensity around 0900 UTC on the ist of 
March, when the maximum average 
winds near its center were estimated to 
have reached about 65 knots. Cilla main- 
tained hurricane intensity for a short pe- 
riod only, before it recurved towards the 
south, moved into higher latitudes and 
dissipated. 

The effect on land areas was minimal. 
The islands of Rurutu and Tubuai, in the 
Austral Islands group were affected by 
gale force winds and are likely to have 
sustained minor damage to their susti- 
nence crops and vegetation. 
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pril— The promise of spring 

comes with the shrinking of 

the Icelandic Low and the 
building of the Azores-Bermuda High. 
Sometimes winter won’t quit easily. This 
was one of those times. The High was 
right on target (fig 1) but the Icelandic 
Low refused to give up. The double 
center resulted in 7 and 9 mb anomalies 
over the major northern shipping routes. 
This combined with a strong high pres- 
sure over Greenland made for tight pres- 
sure gradients along these routes. All of 
this means, basically, that weather was a 
problem over these lanes. This was sup- 
ported by the steering currents at 700 mb 
which tended to guide the weather sys- 


MARINE WEATHER REVIEW 


tems on a cyclonic curve from New Eng- 
land to northern England. 


On This Date— April 13, 1877— The 
second coastal storm in 3 days struck 
Virginia and the Carolinas. The first 
storm flattened the sand dunes at Hatteras 
and widened Oregon Inlet 3/4 of a mile. 
The second system produced hurricane 
force winds along the coast. Three schoo- 
ners were lost—the Jona, Benjamin 
W. Robinson and the Hatti L. 
Fuller, in the Graveyard of the Atlantic. 


Extratropical Cyclones—The month 
began with a strong cold front trailing out 
of a complex storm system from Kansas. 
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Figure 1.—The troublesome Icelandic Low, means winter is prolonged for those sailing the 


North Atlantic. 
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The front triggered heavy showers and 
thunderstorms along the central Gulf 
Coast. The New Orleans area reported 8 
to nearly 10 in over a 2-day period. On 
the 11th about 150 vessels stranded by the 
high level of the River Danube in north- 
eastern Yugoslavia could not pass under 
the bridge at Novi Sad. Meanwhile flood 
waters on the River Elbe receded suifi- 
ciently to allow traffic to use the whole 
waterway within East Germany again. A 
storm off the Carolina coast, on the 13th, 
generated strong northeasterlies along the 
Outer Banks of North Carolina. Gusts up 
to 68 kn were recorded and 17-ft waves 
were spotted off the coast. By late in the 
day gales had spread to the Virginia coast. 
A few days lateraslow moving system off 
the coast of Maine was responsible for 
some heavy snow over portions of New 
England. Late in the month, on the 26th 
and 27th, a Great Lakes storm system 
created snow showers across Minnesota, 
Wisconsin and Michigan. 


© This system was born along a front in 
northeastern Kansas on the Sth. It moved 
to the southern shores of Lake Michigan 
the following day, trailing a cold front 
into Texas. In Michigan, thunderstorm 
winds gusted to more than 50 kn at 
Springfield, Duck Lake and Grand Rapid. 
Wind gusts of 40 to 52 kn were also re- 
ported across parts of Wisconsin and illi- 
nois. In the Chicago metropolitan area, 
the morning of the 6th brought north- 
westerlies of 30 to 40 kn with one gust 
reaching 65 kn. Strong winds generated 
10-ft seas on Lake Michigan with waves 











( The Weather Logs, cyclone tracks, buoy.’ 
gale and wave tables and mean pressure 
patterns provide a definitive report on the 
primary storms that affect the North Ailantic 
and North Pacific Oceans. The Monster of 
the Month is a title given to an extratropical 
storm that has been hazardous to shipping. 
All storms are dangerous. Unless stated, 
winds are sustained and time is UTC. Miles 
are nautical. The number next to the sum- 
mary corresponds to the appropriate number 
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up to 25 ftreported. Inland areas suffered 
as well; Goshen, IN recorded an 80-kn 
gust. 

The storm swung southeastward and 
moved across southern Virginia on the 
7th. Once out in the Atlantic, it inten- 
sified steadily. The Dawson _ encoun- 
tered 40-kn north northeasterlies in 15-ft 
swells, some 180 mi northwest of the 
center, at 1200 on the 9th. The storm had 
a 994-mb pressure center as it came off 
the coast. By the 9th it was down to 986 
mb and at 1200 on the 10th pressure was 
estimated at 978 mb. On the 10th the 


April, May and June 1988 


ran into 41-kn west southwesterlies in 
seas estimated at 23 ftand had a983.4-mb 
pressure. Heading northeastward on the 
16th the system began another counter- 
clockwise loop, near 50°N. This was 
right in the backyard of OSV C,'which 
reported winds in the 40- to 48-kn range 
on the 16th, 17th and 18th; swells ran 30 
ft. By the 18th the central pressure 
dropped to 972 mb and the storm began to 
stall. The Tai He Hai (48°N,32°W)en- 
countered 47-kn west northwesterlies at 
1200 on the 18th; she also reported a 984- 
mb pressure. The storm became station- 





generate gales. It headed northeastward 
and began to weaken on the 21st. 


® This storm came out of south central 
Texas. After tracking through the South 
for 2 days itmoved off North Carolinaon 
the 19th as a weak 999-mb Low. How- 
ever, once over the friendly confines of 
the Gulf Stream the pressure dropped to 
978 mb. At 1800 the ship reports began to 
rollin. The STOR (40°N, 57°W), with 
a 989-mb reading, observed 55-kn south 
southwesterlies in 16-ft seas with a slope 
of 1/25; swells were running 25 ft. The 


Cruz Del Sur, Kaptanvassos, 
Cavallo and the Progress reported 
winds in the 40-to 48-kn range; the Prog- 
ress raninto 16-ftseas. The storm turned 
a counterclockwise loop southeast of 
Nova Scotia and weakened as it headed 
northeastward. It remained intact until 
the 15th. 


ary on the 19th and 20th but continued to President Fillmore, John Cabot and 



























@ While the previous storm was tuming 
its loop, on the 10th, this center was com- 
ing to life to the east, near 40°N, 55°W. 
While it was developing it also turned a 
counterclockwise loop, east of New- 
foundland. Its central pressure was near 
986 mb from the 10th through the 13th. It 
weakened slightly on the 14th, but rein- 
tensified the following day. By the 16th 
its pressure was down to 978 mb and it 
was generating 40-to 45-kn winds, 
mainly south of the center. However 
OSV C_ (53°N, 36°W) was encounter- 
ing 43-kn winds in 21-ft swells north of 
thecenter. A good report was received by 
the Snow Crystal at44°N,27°W. She 





Satellite Applications Lab. 
Figure 2—The most potent storm of the month is pictured here at 1500 on the 30th. 
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the Mathilda Desgagne_ reported in 
with winds of 45 kn with pressures rang- 
ing from 980 mb to 999 mb. Reports of 
storm and near storm force winds contin- 
ued through the 21st as the system headed 
for Nova Scotia. 0600 the Rowan 
Gorilla I was nailed by 56-kn westerlies 
about 100 mi south of the center. Her seas 
were running 21 ft with a slope of about 1/ 
17, pressure was measured at 979 mb 
compared to the central pressure of 971 
mb. However the system turned into the 
Gulf of St. Lawrence later in the day and 
began to weaken rapidly. 


© This biggest storm of the month oc- 
curred toward the end. It was spotted on 
the 26th some 120 mi southeast of Char- 
leston, SC. It didn’t look like much at the 
time—just a weak frontal wave. By early 
on the 28th it looked even less likely as it 
crossed the 40th parallel near 50°W. 
However, later that same day the system 
showed definite signs of intensifying. At 
1800 a vessel near the center encountered 
a40-kn wind, central pressure was at 990 
mb and it was absorbing several smaller 
centers into its circulation. It became a 
potent 964-mb system on the 30th as it ap- 
proached 50°N near 15°W at 1200 (fig 2). 
The La Sierra (45°N, 19°W) ran into 60- 
kn westerlies while battling 33-ft seas. At 
1800 the Srbija, Alabama Getty, 
Scottish Star and America Express 
among others reported winds in the 40-to 
48-kn range with seas up to 30 ft. At this 
time the central pressure was estimated at 
960 mb. The storm raged on into May and 
moved in on Great Britain on the Ist. At 
0600 the Pacific Prestige (48°N, 
19°W) was whipped by 52-kn north- 
westerlies in 20-ft seas. The storm contin- 
ued to pound this area for several days as 
it slowed. On the 3d it moved into the 
English Channel and finally weakened as 
it moved across England on the 4th. 


Tropical Cyclones— Since 1871 there 
has never been an April tropical storm or 
hurricane in the North Atlantic basin. It is 
the only month with that honor. 


Casualties—The Liberian Handy 
Mariner grounded in dense fog, on the 
7th, near the eastern end of Lake St. 
Francis, southwest of Montreal. The 
Star of Texas returned to Rotterdam on 
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the 11th after reportedly suffering dam- 
age allegedly sustained at Jamestown, 
VA in heavy weather on the 18th. 


ay— An intense but slightly 
less extensive Azores-Ber- 
muda High dominated the 


North Atlantic (fig 3). This extratropical 
activity off the mid Atlantic coast of the 
U.S. and west of Great Britain helped 
keep the High from its normal expan- 
sion. At the 700 mb level steering cur- 
rents were east northeast to about 40°W 
from North America. East of 40°W they 
dipped southeastward then cyclonically 
northeastward over Europe. 


On This Date— May 18, 1894—A vio- 
lent storm on Lake Michigan wrecked a 
total of nine ships. 


Extratropical Cyclones—In advance 
of a cold front on the 21st, severe thun- 
derstorms swept across Louisiana and 
southeast Texas. They produced large 
hail and damaging winds and spawned a 
number of tornadoes. Thunderstorm 
winds gusted to 65 kn in the Lake Charles 
area, 60 kn at Houma and 54 kn at Port 
Arthur, TX and Biloxi, MS. 


© This system came out of Florida on the 
lst. By the 2d the 998-mb Low was 
turning northward. At 1200 on the 3d the 


Rowan Gorilla I (44°N, 60°W) ran 
into 50-kn north northeasterlies while 
nearby, the Bizon reported 47-kn 
northeasterlies. The storm's central pres- 
sure had fallen to 987-mb by this time, 
southwest of Nova Scotia. It continued to 
intensify and on the 4th(fig 4), at 1200, 
the 982-mb center was just east of Cape 
Breton Is. At this point the storm turned 
sharply toward the east southeast. The 
Nedlloyd Holland ran into 40-kn 
westerlies at 1200 and 6 hr later reported 
a 44-kn blow in 20-ft seas about 275 mi 
south of the center. At 0000 on the Sth 
The CG 26 reported a 63-kn wind west 
of acenter that was splitting. The system 
kept its identity for the next 3 days as it 
moved across the Atlantic but was just a 
shadow of its former self. It was sup- 
planted by a semistationary system in the 
Denmark St. 


@ This crazy storm came to life in the 
Denmark St on the Ist, as a wave along a 
stationary front. It began heading south- 
ward but on the 2d started to turn acounter 
clockwise loop. By the 3d central pres- 
sure was down to 992 mb. It then deep- 
ened rapidly by dropping 20 mb in 24 hr. 
This did not go unnoticed in the shipping 
community. At 1200, on the 4th, the 
Frithjof was nailed by 40-kn northeas- 
terlies while reporting a 976-mb pressure 
about 180 mi north northwest of the cen- 
ter, which was slowing down. The storm 
stalled on the Sth after completing its 
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Figure 3 — The Azores-Bermuda High was intense but kept at bay by Atlantic storm activity. 
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Figure 4— The 982-mb storm is centered just off Nova Scotia at 1331 on the 4th. 


loop. However, it continued to intensify 
as central pressure dropped to 962 mb by 
0600. Six hours before the Gueroevka, 
near 62°N, 31°W, ran into 43-kn south 
southwesterlies while battling 21-ft seas, 
which had a slope of 1/40; more like a 
swell. Nearby the Torjok hit 50-kn west 
southwesterlies. The storm remained 
stationary for about 36 hr, creating prob- 
lems not only in the Denmark St but over 
the North Atlantic shipping lanes as well. 
Finally on the 8th it began moving north- 
eastward, along the Greenland coast, and 
started to dissipate. 


@® Of the several minor storms that 
plagued the waters around Great Britain, 
this late-month system was the most po- 
tent. It developed on the 25th about 120 
mi west of the Hebrides. It tracked west- 
ward until the 26th when the 990-mb 
center began to run a parabolic curve to 
the south. The Madame Butterfly 
(49°N, 16°W) was hit by 41-kn south- 
westerlies, while the associated cold front 
belted the Mobil P-6, in the North Sea, 
with 53-kn north northwesterlies; both 
reports were at 1200 on the 27th. Some 24 
hr later, the IZoumroudnyi Bereg hit 
41-kn south southwesterlies about 180 mi 
northeast of the storm’s center, which was 
at 987 mb. The system began to fill as it 
headed toward Scotland the following 
day. 


Tropical Cyclones— The last May 
tropical storm was Arlene in 1981 and the 


last hurricane was Alma in 1970. 


Casualties—On the 6th the buik carrier 
Prairie Harvest was reported to have 
sustained ice damage on approach to 
Havre St. Pierre, near Montreal. 


une—The Azores-Bermuda High 
established its dominance with a 
1028 mb center (fig 5) and a +8 mb 
anomaly west and southwest of 
Great Britain. The Icelandic Low was 
deeper than normal by up to 10 mb over 
Greenland and 5 mb over Newfoundland. 
These features resulted in a tight gradient 


from Nova Scotia through the Denmark 
St. This alignment was also evident at the 
700-mb steering level so that most storms 
tended to travel this path with very little 
activity elsewhere. 


On This Date —June27, 1901— There 
was a rain of fish from the sky at Tillers 
Ferry SC. Hundreds of fish were found 
swimming between rows of cotton after a 
heavy shower. 


Extratropical Cyclones— One look 
at the track chart shows that most of the 
storms were confined to a stretch from 
Newfoundland through the Denmark St. 


© The month opened with acomplex sys- 
tem that provided some rough weather 
over the Grand Banks and shipping lanes 
of the western North Atlantic. A storm 
was located in the Gulf of St. Lawrenceon 
the Ist. The VCBZ (49°N,67°W), in the 
St. Lawrence River, encountered 40-kn 
northerlies at 0000. In the Gulf, at 1200, 
the J. E. Bernier was clipped by 45-kn 
east northeasterlies and 6 hr later they in- 
creased to 50 kn. Winds of 40 kn contin- 
ued into the 2d as the Low moved along 
the south coast of Newfoundland. It 
weakened on the 2d, but a wave that had 
formed along its cold front, moved 
northeastward and took control the fol- 
lowing day. By 1200 on the 3d anew 987- 
mbcenter was just northeast of St. Johns, 
Newfoundland and turning toward the 
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Figure 5 — Both of the major climatic features were more intense than normal this month. 
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north. Drilling platforms on the Grand 
Banks were reporting 40-to 45-kn winds. 
Early on the 4th the Yuriy Arshin- 
evskiy south of Cape Race was hit by 
47-kn westerlies in 10-ft seas. As this 
system, began to fill on the 4th another 
wave was developing along the front and 
was heading toward Nova Scotia. 


@ Actually this storm had its roots in 
southern Indiana on the 2d. However it 
; wasn’t until the 4th that it began to germi- 
nate. It quickly blossomed the following 
day when central pressure dipped to 984 
mb, just east of Cape Sable, at 1200. The 
Merkur Island confirmed this intensity 
\\ at 1600 some 200 mi south of the center 
where it ran into 47-kn west southwester- 
lies in 13-ft swells. Reports of 40-kn 
winds continued to come in from the 
Grand Banks as the storm headed for 
Newfoundland on the 6th. The Laura 
Maersk just off Cape Race at 1800 
caught 44-kn southerlies. The storm 
continued to strengthen and by 1200 on 
the 7th its central pressure was down to 
980 mb over northern Newfoundland. Its 
circulation extended southwestward to 
North Carolina and northward to Baffin 
Bay. To the east was a large 1033-mb 
High squeezing the pressure gradient 
between the two systems. However ex- 
cept for a few scattered 40-kn wind re- 
ports this situation did not prove to be 
much of a problem over the shipping 
lanes. The storm moved across eastern 
Labrador on the 7th and 8th. On the 10th 
it stalled in the Labrador Sea and finally 
dissipated on the 12th. At 1200 on the 9th, 
the Nivi Ittuk ran into 44-kn winds in 
20-ft seas near 61°N, 53°W. 


® A series of atmospheric waves devel- 
oped along a front that stretched from 
Newfoundland through the Denmark St 
into the Greenland Sea. This one, which 
came to life on the 16th became a trouble- 
maker on the 17th. As it entered the 
Denmark St, it became an organized 
storm system with a 989-mb pressure 
center. At 1800 on the 18th the 
Geroyevka (62°N, 33°W) ran into 41- 
kn west southwesterlies amidst 21-ft seas; 
this was more than 400 mi south of the 
976-mb center. Actually this was a com- 
plex system with a double center. One 
was near Angmagssalik and the other off 
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Kap Brewster. Near60°N, 32°W, at 0000 
on the 19th the Molodaya Gvardiva 
encountered a 41-kn wind in 13-ft seas, 
while nearby the Severianine had an 
identical wind 6 hr later. The storm began 
to weaken during the day. 


@ On the 24th a Low was born near Win- 
nipeg. Moving eastward across the north- 
ern Great Lakes it intensified and created 
a few problems; most were associated 
with the frontal passage on the 26th. 
Thunderstorms packing winds up to 50- 
kn and heavy rain ravaged the Cleveland, 
OH area. The Cleveland-Hopkirs Inter- 
national Airport was particularly hard hit. 
Meanwhile the weakening storm center 
was making its way across New Brun- 
swick. 


Tropical Cyclones—The National 
Hurricane Center reports that while no 
tropical storms or hurricanes developed 
in June, the season’s first tropical depres- 
sion came to life. It was actually tracked 
from Africa as a weak perturbation in the 
easterlies in mid May. By the end of the 
month it was east of the Yucatan as a 
tropical disturbance. By 0600 on the 31st 
of May the system became a little better 
organized. In heavy showers the GKUM 
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and UXTT reported sustained winds of 35 
kn with pressures near 1007 mb. The 
disturbance became a depression at 1600 
on the 31st about 15 mi southwest of 
Havana. On the Ist a reconnaissance 
aircraft did not find a center near the Isle 
of Youth, Cuba (fig 6). Even though 
winds were weak, winds, the depression 
triggered 20 to 24 in of rain in 48 hr at 
Sancti Spiritus and Cienfuegos. At least 
21 people were reported to have been 
killed in Cuba and thousands of homes 
were destroyed by floods. 


Casualties—tIn heavy fog on the 15th 
the Algowest, downbound with grain 
for Bai-Comeau, collided with a small 
coaster, the Coudres-de-L’ile, up- 
bound for Montreal. The coaster sank 
rapidly and nine of her crew were rescued 
by the Algowest; one was missing. On 
the 17th the wrecked stern of the Athe- 
nian Venture sank in rough seas while 
being :owed to the Azores Is. The charred 
vessel had been found the previous month 
with the burned bodies of 7 Polish seamen 
; 22 others were missing. Early in the 
month the Helm Star sailed from Aber- 
deen. She hit heavy weather on the 2d and 
lost half her deck load of logs. She contin- 
ued to Japan. 
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Figure 6.— The first North Atlantic tropical depression is on time—0001 on the first of June. 












pril— A 1000-mb Aleutian 
Low was centered over the 
Alaska Peninsula (fig 1). Its 
pressure was more reminiscent of January 
than April, which resulted in anomalies or 
departures up to -10 mb. The subtropical 
high looked like it was supposed to. The 
climatological message from this picture 
is that there were a lot more storms than 
normal or they were stronger than nor- 
mal. This month there was a little of both. 
The steering currents at 700 mb also 
helped direct storms into the Gulf of 
Alaska. In general storms moved east 
northeastward over the shipping lanes 
until east of about 160°W where they 
turned toward the northeast. 


On This Date—March 2, 1967—Ty- 
phoon Sally lashed the island of Koror, in 
the Palau Is, with 75-kn gusts. About 80 
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percent of the island’s buildings were 
destroyed or damaged. 


Extratropical Cyclones— On the 3d 
a storm moving across Queen Charlotte Is 
was responsible for heavy rains and gusty 
winds along the Northwest Pacific coast 
of the U.S. Quillayute, WA reported 2.1 
in of rain in 24 hr while Ocean Shores on 
the central Washington coast was bat- 
tered by 56-kn winds. Another system off 
California, on the 20th, generated show- 
ers and thunderstorms in southern Cali- 
fornia, where rainfall amounts of more 
than 2 in were reported. 


© The first two potent storms of the 
month developed in the East China Sea 
and followed similar but not identical 
tracks. This system was spawned by a 
trough on the Ist. Heading east northeast- 
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Figure 1 —The Aleutian Low provides a last reminder of winter. 








ward, into the open Pacific, it organized 
within the next 2 days. Although it was 
not intense in the early stages, a 1035-mb 
High to the northeast was helping to cre- 
ate a tight pressure gradient between the 
two systems. This was apparent at 0000 
on the 4th when the Pacemperor, 
caught in this squeeze, reported 50-kn 
northerlies with a 1013-mb pressure. 
This gradient also produced a fetch that 
was creating 20-ft seas. By 0000 on the 
5th the 995-mb Low was crossing the 
35th paralicl near 167°E. The High was 
Causing it to slow and remain to the south. 
Finally, on the 7th, the High split and the 
985-mb Low slipped between it and 
headed for the Gulf of Alaska. At 00000n 
the 8th the Hyundai Challenger re- 
ported a 981-mb pressure in 40-kn south- 
erlies near the center. Six hr later her 
winds were up to 48 kn while the Cen- 
tury Highway No.2 wasnailedby 55- 
kn northwesterlies in 20-ft seas. The 
Ivan Polozkov at 1200 near 53°N 
154°W ran into a 58-kn northerly; this 
was just northwest of the center. The 
storm continued to lash the Gulf of 
Alaska, through the 9th, as its pressure fell 
to 978 mb. Winds of 40 to 50 kn were 
being reported as the system headed for 
landfall east of Anchorage. 


@ The second East China Sea storm came 
to life late on the 6th. Early the next day 
an unidentified vessel (26°N, 129°E) en- 
countered 43-kn north northwesterlies 
with the passage of the associated cold 
front. The system headed west north- 
westward as it intensified. Between the 
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8th and 9th it deepened significantly, 
between the 9th and 10th it exploded. 
From 1200 on the 8th to 1200 on the 9th 
pressure fell from 994 mb to 981 mb. 
Twenty four hours later it had plummeted 
to 954 mb in the southern Bering Sea. At 
1800 on the 9th the Tian Sha Hai, 300 
mi south of the storm center, reported a 
987-mb reading. At 0000 on the 11th the 
China Maru, some 360 mi south of the 
center, reported a 968.5-mb pressure. 
This seems to support the explosive deep- 
ening. 

Further support was offered by island 
stations in the Aleutians. At 0600 on the 
10th Adak recorded a 968-mb reading 
with the center about 150 mi to the west. 
Six hours later Adak’s pressure fell to 960 
mb. Gales were being generated out to 
900 mi to the south of the 959-mb center. 
Maximum winds were running between 
40 and 50 kn on the 10th and 11th. At 
1800 on the 11th the Valentine and 
Gloval Highway, both east southeast 
of the center, ahead of the cold front, en- 
countered 50-kn southerlies. The storm 
recurved northwestward on the 12th as it 
reached the Alaska Peninsula. It also 
began to weaken. 





@® Monster of the Month—While the pre- 
vious storm was over the eastern Aleu- 
tians this system was forming along the 
associated stationary front to the south- 
west. Moving east northeastward the 
storm intensified slowly on the 11th and 
12th. By 1200 on the 13th, the 999-mb 
system crossed 170°W near 37°N. No 
ships were reporting near the center so the 
pressure is an estimate. At 1800 the 
Yamashin Maru (40.6°N, 166.2°W) 
reported a 994.6-mb reading. This was 
about 200 mi east northeast of the center. 
At this time the central pressure was esti- 
mated at 989 mb. Six hours later, thanks 
to a number of ship reports, the potential 
intensity of this storm became clear. The 
most important of these was from the 
Yamashin Maru. She reported a 968- 
mb pressure very close to the center. 
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Satellite 
Figure 2——The Monster of the Month in ail its glory, at 0216 on the 15th; central pressure 


was estimated at 937 mb. 


Three hours later, farther to the south- 
west, she measured a 983 mb in 54-kn 
winds. The storm was squeezed between 
two Highs and gradients to the east and 
west of the center were tight. At 0000 on 
the 14th the central pressure was esti- 
mated at 964 mb. The Yamashin 
Maru, at 0600 on the 14th, reported a 
974.5-mb pressure. Her winds at the time 
were 65 kn and she was about 120 mi 
south southwest of the 952-mb center. 
The northeastward moving storm dipped, 
6 hr later, to an estimated 948 mb. This 
translates into a 51-mb pressure fall from 
1200 on the 13th to 1200 on the 14th. 
Explosive deepening is used to describe a 
fall of 1 mb/hr for 24 hr. At 0600 the 
Kentucky Highway, some 250 mi 
northeast of the center, estimated winds at 
68 kn in 13-ft swells. The Henry 
Hudson Bridge, about 250 mi south of 
the center, at 1200 encountered 64-kn 
westerlies. The Kentucky Highway , 
at 1800, came in with a 70-kn southerly 
and a 966-mb pressure while battling 33- 
ft seas. Central pressure was now esti- 
mated at 944 mb. The Pacific Arrow 
(43°N,155°W), was battling 26-ft swells 
in 55-kn west southwesterlies; she re- 
ported a 966.5-mb pressure. The storm 
bottomed out at 937 mb, near 48°N, 
155°W, at0000 on the 15th (fig 2). Winds 
in the 55- to62-kn range were reported by 
the Pacific Arrow, Kentucky High- 
way andthe Chikuba Maru. Gales 
were being generated out to about 600 mi 
and swells up to 33 ft were reported. 
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The storm was recurving northward on 
the 15th and moved over the Alaska Pen- 
insula the following day. Winds in the 40- 
to 50- kn range continued through the 
period as the storm filled quickly. 


@ This storm flared up briefly in the 
Bering Sea on the 22d. After coming to 
life on the 19th, over Hokkaido, Japan, 
the system traveled east northeastward as 
a weak Low for a couple of days. By 
0000 on the 21st it was a 992-mb storm 
and not a lot of trouble to shipping. 
However it merged with another system 
to the North and by i200 on the 22d the 
central pressure was down to 966 mb and 
gales were being generated out to 600 mi 
to the south. The Latowa, at 0600 
(53°N, 180°), ran into 55-kn westerlies in 
28-ft seas with a slope of about 1/20. 
Nearby the Kumul Queen was battling 
26-ft seas in 45-kn westerlies. The storm 
remained potent throughout the day with 
some 40-kn wind reports coming in. 
However it began to weaken rapidly on 
the 23d. 


Tropical Cyclones—This was the first 
time since 1985 that there was no tropical 
cyclone activity in the western North 
Pacific. In the east no tropical cyclones 
have been recorded back to 1949. 


Casualties— On the 18th the 
Sankakan was abandoned in a storm in 
the East China Sea, where it was listing 
badly. The following day the Japanese 
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tug Tomi Maru No. 8, and dredge 
KaieiNo.30 capsizedand sank in gale 
force winds at Mi Shima, Hagi Yama- 
guchi at about 0700 on the 18th. Both 
vessels were engaged in dredging work at 
Mi Shima fishery port. They proceeded 
into port due to bad weather when they 
struck the breakwater and sank. All crew- 
men were saved. 


ay— Although the Pa- 

cific subtropical High 

settled itself in for the 
summer, with a normal position and in- 
tensity (fig 3), the Aleutian Low wouldn’t 
let go. It was 7 mb below normal in the 
Gulf of Alaska and 8 mb stronger in the 
Bering Sea. This resulted from the large 
number of extratropical systems that 
plowed through these waters. The 700 mb 
level reflected these surface conditions. 
A large low dominated the Bering Sea. 
The resultant steering currents were 
nearly zonal from 150°E to 130°W be- 
tween 30°N and 45°N. To the north a 
cyclonic curvature was apparent so that a 
storm from north of Hokkaido might end 
up over Queen Charlotte Is. 


On This Date—May 3, 1906—The 
Gauthier cyclone was named after Pere H. 
Gauthier of the Zikawei Observatory. 
This rare May Central North Pacific 
tropical cyclone was first located far 
southeast of the big island of Hawaii near 
12.5°N, 153°W on the 3d. It crossed the 
International Date Line near 25°N. The 
storm followed a parabolic track to 40°N, 


173°E before turning northeastward. It 
dissipated in the Bering Sea on the 10th. 


Extratropical Cyclones— Most of 
the action was in the northeast North 
Pacific, including the Gulf of Alaska, 
along the northern shipping lanes and in 
the Bering Sea. 


© This storm originated west of Shang- 
hai on the 6th. It moved through the East 
China Sea, and south of Shikoku, the fol- 
lowing day and then headed northeast- 
ward. By the 8th it was affecting shipping 
with winds of 40 to 50kn and swells were 
running up to 26 ft. Some of the reporting 
vessels included the Century Highway 
No. 5, Lensk, President Lincoln 
and the Rainbow Ace. At0600 on the 
8th, the Sealand Endurance (36°N 
152°E) battled 20-ft swells in 50-kn west 
southwesterlies and reported a 985-mb 
pressure. These readings were confirmed 
by the President F. D. Roosevelt, 
nearby. The 976-mb storm raced north- 
eastward, at about 25 kn, on the 9th. At 
0000 on the 9th the Pacific Wing , just 
northeast of the center, reported a981-mb 
pressure in 43-kn winds while Maersk 
Wind , alittle closer, had a980-mb read- 
ing in 47-kn winds. Swells were running 
16 ft. The Neptune Diamond had also 
been tracking the storm and at 1200, near 
48°N 161°E, reported in with 45-kn north 
northeasterlies. She estimated seas at 16 
ft with a slope of about 1/20. In general 
40-to45-kn winds were reported through- 
out the 9th and the storm continued to 
deepen as it moved into the Bering Sea. 
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Figure 3 — The Aleutian Low hung in there for another month. 





Satellite Applications Lab. 
Figure 4.— This 962-mb storm had moved 
into the Bering Sea by about 1200 on the 
10th, but was causing plenty of problems. 


By 0000 on the 10th pressure fell to 962 
mb. The Streina , some 300 mi north of 
the center at 0600, was belted by 47-kn 
northeast winds while the Miller Free- 
man battled 20-ft swells about the same 
distance southeast of the center. These 
conditions continued through the 11th as 
the system grounded to a halt. It stalled 
for a time on the 12th and 13th, off Mys 
Navarin, before weakening and moving 
into northeastern Siberia. 


@ After developing over Kyushu, on the 
11th, this system moved along the east 
coast of Japan as it intensified. By 1200 
on the 13th it was off Hokkaido with a 
972-mb pressure center. A vessel some 
150 mi to the southwest ran into 45-kn 
west northwesterlies and reported a 986- 
mb pressure. By 0000 on the 14th central 
pressure was up to 978 mb but the system 
remained potent. The Asian Venture 
about 300 mi south of the center ran into 
40-kn winds in 18-ft seas. The storm was 
now heading east northeastward and 
maintained a 980-mb pressure on the 14th 
and 15th. Most wind reports were only at 
minimal gale force or below. At 0000 on 
the 16th the Contado, about 420 mi 
south of the center, hit 35-kn south- 
westerlies in 18-ft swells. That was about 
the extent of gales. During the day the 
storm turned southeastward and filled as 
another center took over. 
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Figure 5 —Typhoon Susan heading towards Taipei, at 1200 on June Ist. The winds near the 


center had reached 75 kn. 


Tropical Cyclones— The Royal Ob- 
servatory in Hong Kong reports on the 
only North Pacific tropical cyclone this 
month—Tropical Storm Susan. 


Susan began as an area of low pressure 
over the northern part of the South China 
Sea, to the west of Luzon, on the 27th. It 
intensified into a tropical depression, 
about 200 mi southeast of Dongsha, on 
the morning of the 30th. While remaining 
almost stationary, it became a tropical 
storm that evening. Tropical Storm Susan 
began to move slowly northwestwards on 
the 31st and became a severe tropical 
storm (winds of 50 kn or more). 

Susan reached typhoon strength on the 
31st. Maximum winds climbed to 75 kn 
on the 1st (fig 5). Winds dropped back to 
60 kn as she approached Taipei on the 2d. 
Susan’s intensity dropped quickly as she 
recurved toward the east northeast. By 
the 3d she was a depression. 

The most devastating effects from 
Susan came by way of torrential rains, 
which triggered floods and landslides 
over Taiwan and northern Luzon. Land- 
slides triggered by 10 in of rain blocked 
railways and highways leading to the city 
of Taitung. Air and sea transportation 
were suspended in southern and eastern 
Taiwan during the storm. In addition to 
the flooding and landslides in northern 
Luzon, Susan spawned a tornado, which 
smashed more than 100 houses in Cainta, 
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a suburb of Manila. One definite death 
was reported in Olongapo, 50 mi north of 
Manila where a 5-yr old boy was crushed 
in a landslide. A total of 36 additional 
people were also feared to have died. 


Casualties— A Philippine-registered 
700-ton cargo vessel capsized off Leyte 
Island, in the Philippines, on the 3d of 
June. This was reportedly due to large 
waves generated by Typhoon Susan. The 
vessel was loaded with 40,000 cases of 
San Miguel beer, which were lost. Four 
people on board survived. The Federal 
Huron grounded along the east coast of 
Taiwan on the 3d of June because of 
Susan. 


une— The subtropical High was 

close to normal (fig 6) while the 

Aleutian Low continued to remain 

below normal in the northwestern 
and northeastern Pacific and in the Gulf 
of Alaska. This picture was similar at 700 
mb. The steering patterns were almost 
zonal from Japan to the Pacific North- 
west. There was some cyclonic turning in 
the northeast Pacific, north of 40°N. 


On This Date—June 5, 1928— The se- 
verest gale reported for the entire ocean 
occurred south of the Gulf of Tehuante- 
pec. Mr. B. Vieda, second officer and 
observer, on the American steamer Nora, 
which encountered this wind, said of it, 
that at 11 a.m. it “reached force 10 and 
kept hauling from the northeast to east to 
southeast to south at the same force until 
1:30 p.m. Heavy rain and large rough sea 
during the blow.” 


Extratropical Cyclones— The zonal 
steering pattern is evident in the track 
chart and this month’s activity was 
spread across the entire Pacific north of 
about 30°N. 


© This system was spawned, on the 2d, 
over southwestern Honshu, just north of 
tropical storm Susan (fig 7). Susan was 
eventually absorbed by the circulation. 
After heading northward for 24 hr the 
system turned toward the east northeast 
and deepened. On the 4th, at 1200, 
central pressure was at 990 mb; 24 hr later 
it was down to 969 mb and dominating a 
good portion of the western Pacific. Ships 
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Figure 6— The persistent Aleutian Low remains below normal for a third straight month. 
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Figure 7—Tropical Storm Susan, near Taiwan, is soon to be absorbed in the system south of 


Kyushu, at 1200 on the 2d. 


were reporting winds in the 40- to 45-kn 
range. At 0000 on the 6th the Noble 
Star, 250 mi southwest of the center, was 
buffeted by 45-kn northwesterlies in 16-ft 
swells. Six hr later the Lica Maersk, 
near 47°N, 178°E, ran into 50-kn 
southeasterlies. By this time the storm’s 
central pressure had dipped to 964 mb. At 
1800 the Asean Liberty (52°N, 
167°E) reported she was fighting 47-kn 
northeasterlies in 15-ft seas, which had a 
slope of about 1/17. Winds of 40 kn were 
picked up by the Petersfield about 230 
mi north northwest of the storm center. 
The storm, on the 7th and 8th, tumed 
northeastward through the Aleutians and 
the Bering Sea. Reports became less 
frequent, but the Tayezhnyy Bereg, 
just west of Unimak Is at 0600 on the 8th, 
radioed 48-kn south southeasterlies while 
riding 15-ft swells. Six hr later the Zele- 
nograd was blasted by 54-kn northerlies 
some 500 mi north of thecenter. However 
the storm was beginning to weaken. By 
the 9th the central pressure was up over 
1000 mb. 


® About the time the previous storm was 
giving up the ghost, on the 11th, this 
system was taking shape about 600 mi to 
the southwest. In fact it developed along 
the stationary front of storm No. 1. This 


baby didn’t waste any time; by 1200 on 
the 12th it was sporting a 977-mb central 
pressure. At 1800 a report from the 
Arctic Tokyo (54°N, 172°W) put the 
winds at 52 kn. No other gale or storm 
force reports were received until 0000 on 
the 14th when the Mys Tchassovoi 
came in with a 62-kn blow 500 mi to the 
northeast of the 984-mb center. This 
seems far away for that strength wind. 
The storm followed an eastward track but 
began to fill as it approached the eastern 
Aleutians on the 15th. 


@ This storm was traced back to the 16th, 
but came to life along a stationary fronton 
the 18th. Several ships were in the area to 
help confirm the existence of a circula- 
tion. This is an example of how even 
routine non severe weather observations 
are of value to the forecasters. The Co- 
op Express III andthe Nemirou 
provided confirming data. Moving east 
northeastward the system began to pick 
up intensity. By the 20th, at 0000, pres- 
sure was down to 994 mb. Southeast 
through southwest of the center swells 
were running 8 to 10 ft compared to 2 to 5 
ftin the northern semicircle. No reports of 
gales were received. It wasn’t until 1200 
on the 21st that the America Sun, 250 
mi. northeast of the 979-mb center, re- 


ported 45-kn east southeasterlies in 16-ft 
swells. By this time the storm’s circula- 
tion was pressing into the Gulf of Alaska 
and against the coast of British Columbia. 
By the 22d the central pressure fell to 
972 mb. At 0600 the Washington 
Highway sent ina great report. Sailing 
near 52°N, 140°W, about 120 mi south 
southeast of the center, she reported a 
980.0-mb pressure in blowing spray. The 
barometer was falling at a rate of 7.5 mb 
in the past 3 hr. Winds were out of the 
south at 56 kn. Seas were estimated at 20 
ft with a slope of about 1/10—steep. 
Swell was reported at 26 ft. This was a 
beautifully detailed picture of the storm 
under trying conditions. The storm was 
slowing and turning a counterclockwise 
loop. By late on the 22d it was also 
apparent that the system was beginning to 
weaken. However it dominated the 
weather over the northwest North Pacific 
for the next several days. It stalled for 24 
hr on the 24th and finally completed its 
loop on the 27th. 


Tropical Cyclones—In the eastern 
North Pacific, Tropical Storm’s Aletta 
and Bud came to life while the western 
portion produced Typhoon Thad and 
Tropical Storm Vanessa. 


On the 16th Aletta formed within several 
hundred miles of the coast of southwest 
Mexico where it produced heavy rains. It 
moved on a erratic northwesterly track 
that paralleled the coast. Aletta had its 
origins in a tropical wave that moved off 
the coast of Africa around the Ist of June. 
The wave passed over Central America 
on the 13th and emerged over the warm 
waters of the eastern Pacific on the 14th. 
The system reached tropical depression 
stage 200 mi southeast of Acapulco by 
1800 on the 16th. Development contin- 
ued and the system reached tropical storm 
strength by 0000 on the 17th. The Star 
Hongkong reported 35-kn winds near 
the center at 0300 and 47- kn winds at 
0600; the latter was the highest sustained 
surface wind observed in the storm’s his- 
tory. Aletta drifted north northwestward 
for the next 36 hr (fig 8). It began to lose 
most of its convection on the 19th. There 
was an unofficial report of one person 
drowning in Acapulco as a result of the 
storm. 
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Figure 8 — This enhanced view was taken at 1201 on the 18th, as 
tropical storm Aletta was drifting toward the north northwest. 


Bud was first detected, on the 20th, as a 
low-level cloud circulation loosely asso- 
ciated with some heavy convection about 
175 mi south of the Mexico/Guatemala 
border. The system moved toward the 
northwest then west northwestward at 10 
kn. A 36-kn ship report at 1200 on the 
21st, near the depression center, was the 
basis for upgrading to a tropical storm. 
During the next 24 hr the storm weakened 
and finally dissipated near Acapulco. 


According to the Monthly Weather Sum- 
mary from Hong Kong, Typhoon Thad 
developed as a tropical depression over 
the western North Pacific, about 850 mi 
east southeast of Manila on the 20th. 
Moving northwestward it intensified to 
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tropical storm strength during the night. It 
reached typhoon intensity the following 
evening some 280 mi east northeast of 
Manila (fig 9). Maximum winds were es- 
timated to have climbed to 75 kn on the 
22d. Early on the 23d Thad recurved and 
headed northeastward. It weakened to 
tropical storm strength, on the 24th, pass- 
ing about 75 mi southeast of Okinawa. 
Thad dropped to depression intensity the 
following day and finally dissipated south 
southwest of Tokyo. 


Vanessa came to life on the 27th, some 
545 mi southeast of Manila. Moving 
northwestward it crossed the central Phil- 
ippines on the night of the 27th, moving at 
about 21 knots. Vanessa entered the 





Figure 9.— Typhoon Thad near peak intensity, at 1200 on the 22d. 
A short time later the storm began to head northeastward. 


South China Sea and intensified to tropi- 
cal storm strength on the 28th. The fol- 
lowing afternoon it crossed the coast of 
Guangdong near Shangchuan Dao and 
dissipated over land. Maximum winds in 
the storm were estimated at 40 kn on the 
28th. 


Casualties— On the 25th the Nunanigq 
was surveyed at Anchorage. The vessel 
was beached in the Iguahik River due to 
ice and grounding damage. The crew of 
the carrier Le Pampa rescued three oc- 
cupants of the September Song some 
400 mi off the California coast. The 
yacht ran into trouble due to high winds 
on the 28th. 
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Principal Tracks of Cyclone Centers at Sea Level, North Atlantic 







AG Pray) , fe } ‘ ae 
BR > OK Les d }} Ng ys 
ASS << Lup peel i Hh y . + é 
Ne 7 ye, SH GL ie 
£3 J) d/ / Ti pei’ LR N 
7 V/s Te Ly 


S Yy), a fe |) Be ‘ / a ff 
» / 
Uj @ Ay Hh i} / ly 
YC ey 


ss 7 Af] /\ / Tr {} 
On ,) COPAY ////N// Me NZ — 
2 WII sd / |B ff 
V/ j Yifte: if} i} / 7777) D tp G 
} YY HIT /1 pe 
Bs Mh Yip ( ct 
// = Es 
/ ) D 















pay * | za 
woe 





= 

















— 


~, a 
SY 
QY 
. > v\ &© 
\y E \8 
ny Oe a 
: : U 
a ) \ | LEY 
. Po A\s oa 
4 0 os Gg 
So iow Ss ¥ 
\ = ” eco» 
= 2,2 °"0 
\) o 3 
- 
go 






























Se \\ 
\A folie Yeni ies 2 
Bye aes \ iy 
es Ti re) 


Wa / 


g y g G i) 


"GU ip 


Principal Tracks of Cyclone Centers at Sea Level, North Atlantic 


Wy 


1, 
4 











giz Ges UY i 





























‘ SS. 5 3: 











: S 
3 Le > XY % Nd S iN 

QY¥’ =F pi 

—— Wi 


f) ‘Ni 


a Zz 











dTyULT} VY YJION 


‘J9AI'T BIC 3 S19}UID BuUOTIAD Jo syDLIL, [ediung 





























° Vode S 

" _—— = “y , We 
° ~ Y 

J Y poo : 

: 2 iS WS WN 

F 8 SS 

iS : WS 
SN 


Ce sz / Mi 
€ f ys , /§ > 
8 . Yi ’ } oy 
2770 L x 7 Y , : Ld L\ 
YYW, ) ) CNS 
SIL Uy, S ‘ ae KC " SCN 
ef ‘ ig a! SS SN 
yy Re_85 Kage FSS -Eb = \ 
Batt » LOE Oe: /\ <4, 
4. - Ybyyynw ; C= =—SSSAE, 
Ky, WGA SS es > SS <=: 
Yj / ZY WDOZE o SSS SS 
( } SN 
4 ¥ : a) 
Y, y, | 4 Wie , SS RNY 
Yf (fp, Lys ¢ Nn X s 
; "y/ 7, y / , Ss . 
( y AL , / 
y hy), Mare YO 
«: P\ f 7 ie yd \ 19) 
/ ~G : 
| ib UK a5 ty rA\ A : 
[ eee arth ay « 
Q 
Ww 


| \\ 
hy / 
Om dh WP ae | 











s 


ES 








DIFIIeT YON ‘[PAI] IG je S1a}UID auo]IA>D jo syovry [edrurg 





























’ Py . 
3 Zz ‘ — I —s 
= m4 > rs a (1) 
y 2 Sek 
b »> ce y ~~ 
v 4 y 
~ - y 4 q\ x Ay 
: 7 3 a 7] x — 
. i ° Y 9 ~~ APS { 
0 ; VV fe -—_ +} ore ~$ “ AS 
: : La La 
a ” Z 
; 4 y 
. fe 8 1 ~ _ * 
(A 


Fe 
IS 
. 


IIJIIVJ YWION “[9AI'T BIG Je S19}UaD aUOTIAD Jo syoeIy [ediuLg 









































h/ ) Uh : 
hy iY, 
| / i; W/My 
- | hy 
; Unk & ed 


LUA, 
} 
OH MM! 


DIFIIVJ YJION [PAI &IG je S19}UaZD aUOTIAD Jo syoeIy [ediuLng 














U.S. Voluntary Observing Ship Weather Reports 


April, May and June 1988 














Ship Name radio mall Ship Name radio mall Ship Name radio mall 
P P 
1 
1ST LT ALEX BONNYMAN 3041 = A = a ae — 3 
ae: 7 + | — sty | chpaicom 0 as 
f -¢ ° 179 ARCTIC TOKYO 39 226 CARIBE 1 17 “51 
AB 7% ARGONAUT 31037 CARLA A. HILLS 190 
ppt el 31 8 ARILD MAERSK 95 162 CARMEN 10 
ACE ACCORD 1 ARION 27% CASON J. CALLAWAY 9 130 
ACT ie oP ARMCO 50 173 CECILIE MAERSK 15 70 
pe 5 135 ARNOLD MAERSK 34 97 CELEBRATION 7 177 
ACT 6 14 ARTHUR M. ANDERSON 216 276 CGM LORRAINE 22 
> 206 ASHLEY LYKES 26 71 CHACO 1 
act ; ASIAN VENTURE 20 CHALLENGER 7 10 
ACT 9 + ASPEN 42.85 CHARLES M. BEEGHLEY 9 204 
= s po ASTORIA 29 CHARLES PIGOTT 10 
ASTRO JYOJIN 14 15 CHARLOTTE LYKES 97 53 
ADABELLE LYKES “ 146 ATIGUN PASS 125 211 CHELSEA 43.—BY 
ADDIRIYAH % ATLANTIC a5 CHEMICAL PIONEER 8 145 
ADIAN MAERSK 18 147 ATLANTIC CARTIER 50 CHERRY VALLEY 9 80 
ADMIRALTY BAY 36 nly ATLANTIC COMPANION 57 CHESAPEAKE BAY 25 164 
ADONIS 3156 ATLANTIC RAINBOW 3947 CHESAPEAKE TRADER 42 77 
AFRICAN FERN ATLANTIC SPIRIT 96 131 CHESNUT HILL 53159 
ALAIN LD 72 ATLAS HIGHWAY 29 CHEVRON ANTWERP 38 190 
ALASKA MARU 30 ATSUTA MARU 1 CHEVRON ARIZONA 55% 
ALASKA RAINBOW 4 = AUSTANGER 5 60 CHEVRON BURNABY 3 % 
poe MAERSK 3 OFF AUSTRAL RAINBOW 31.80 CHEVRON COLORADO 139 249 
nen v. Cue > OS B.T. ALASKA 14 100 CHEVRON COPENHAGEN 258 
paiena wwenee 50 8.7. SAN DIEGO 68 304 CHEVRON EDINBURGH 3093 
oa teen 6 30 BAAB ULLAH 1 57 CHEVRON EQUATOR 30 225 
ALLIGATOR FORTUNE 18 2% BALTIMORE SEA 1 CHEVRON LONDON 107 
py 2% 100 BALTIMORE TRADER 7 48 CHEVRON LOUISIANA e... << 
LIGATOR GLORY : 32. «52 42 255 
ALLIGATOR HOPE 78 «39 BAR' ZAN CHEVRON METEOR 2 
ALMERIA LYKES bo BARBARA ANDRIE 8 2 CHEVRON MISSISSIPPI 125 139 
AABENA 7 43 BARBER HECTOR 30 CHEVRON NAGASAKI 149 
a ThetuTe 19 47 BARBER NARA 5 CHEVRON OREGON 43 «55 
ALVA RAERSK 19 BARBER PERSEUS 67 CHEVRON PACIFIC 91 185 
AMBASSADOR 10 | (19 BARBER TEXAS 9 35 CHEVRON PERTH rs oe 
AMBASSADOR BRIDGE 5761 BARBER TOBA 6 CHEVRON SKY 181 
BARRYDALE 4 CHEVRON STAR > 
AMELIA TOPIC 6 59 
AMERICA EXPRESS 44 BAY BRIDGE ela CHEVRON SUN 2 1% 
AMERICA. SUN 1045 BAYANI 10 91 CHEVRON WASHINGTON 18 32 
BAYANON 46 143 CHICKASAW 13 
AMERICAN ALABAMA 15 57 
BCR KING 67 CHRISTINA 106 
AMERICAN CONDOR 19 36 
BCR QUEEN 2 CITADEL HILL 94 
AMERICAN CORMORANT 16 15 
AMERICAN EAGLE 63% BEER SHEVA 8 CITY OF MIDLAND 49 155 
BELLE RIVER 335 CLARENCE 41 
AMERICAN FALCON 9 110 
BENSON FORD 156 CLEMENT 72 
AMERICAN KENTUCKY 27 129 
BERNINA 3 CLEMENTINA 17 
AMERICAN MAINE 19 
BHARATENDU 11 CO-OP EXPRESS I 44 
AMERICAN MARINER 78 BNAVABIUTI 4 oo-4? Guanes 11 49 
AMERICAN NEBRASKA 53125 aie! 84 COAST amen 6 41 
AMERICAN NEW JERSEY 2955 BISLic BAY 75 pn ey 29 OS 
AMERICAN NEW YORK 45 109 BLUE NAUK 38 enn toma 1042 
AMERICAN OKLAHOMA 50 «87 
BOGASARI LIMA 55 76 COLUMBIA STAR 7% 
AMERICAN REPUBLIC 174 BOLIVAR > 1% COLUMBUS ARERICA 152 
AMERICAN RESOLUTE 39 «114 
AMERICAN TROJAN 19 54 BRIGIT MAERSK 6 61 COLUMBUS AUSTRALIA 44 
BRILLIANT ACE 37 COLUMBUS CALIFORNIA 79 
AMERICAN UTAH 59 = 150 BROOKLYN 10 45 COLUMBUS ISELIN 178 
AMERICAN WASHINGTON a wt22 BROOKLYN BRIDGE 96 COLUMBUS LOUISANA 51 
AMERICANA 17 ~—s 80 BROOKS RANGE 22267 COLUMBUS NEW ZEALAND 52 
AMOCO YORKTOWN 9 29 BUNGA KENANGA 3 COLUMBUS VICTORIA 135 
ANTHONY RAINBOW 30 196 BUNGA KESIDANG 11 COLUMBUS VIRGINIA 114 
AQUA CITY 111 165 BUNGA MELAWIS 2 COLUMBUS WELLINGTON 65 
AQUA GARDEN 46 101 BURNS HARBOR 213 CONCERT EXPRESS 59 
AQUARIUS 7 26 C.MEHMET 19 52 CONTENDER ARGENT 22 
ARCHON 18 112 CALCITE II 69 = 8 CONTINENTAL TRADER 11 
ARCO ALASKA 28 45 CALYPSO 16 CORAH ANN 30 
ARCO ANCHORAGE 29 42 CANADIAN RAINBOW 2 156 CORMORANT ARROW 35 
ARCO CALIFORNIA 16 15 CAP ANAMUR 1 CORNUCOPIA 58 198 
ARCO FAIRBANKS 23 56 CAPE BYRON 53 CORONADO 13 43 
ARCO JUNEAU 17 35 CAPE DUCATO 35 76 COUNTESS SKY 16 7 
ARCO PRUDHOE BAY 9 42 CAPE HATTERAS 203 COURIER 10 58 








Fall 1988 @ 55 

















Ship Name radio mail Ship Name radio mall Ship Name radio mall 
COURTNEY BURTON 121. 161 EXXON JAMESTOWN 1 HANJIN KEELUNG 32.110 
CPL. LOUIS J. HAUGE JR 40 61 EXXON LONG BEACH 17 3% HANJIN KOBE 18 
CRUSADER VENTURE 2 EXXON NEW ORLEANS 18 23 HANJIN KWANGYANG 21 
CSS HUDSON 68 EXXON NORTH SLOPE 3 5 HANJIN LONG BEACH 5 8 
CUENCA 1 71 EXXON PHILADELPHIA 67 s«97 HANJIN POHANG 24 
CURRENT 41 + +103 EXXON SAN FRANCISCO 3 13 HANJIN SAVANNAH 26 31 
CYGNUS 63 120 EXXON VALDEZ 10 5 HANJIN SEOUL ; “a 
D.L. BOWER 201 EXXON YORKTOWN 20 «17 HANJIN YOKOHAMA 4 
DA MOSTO 12 «12 FAIRWIND EXPRESS 7 9 HANSA BERGEN 21 
DAMIOS DE GOIS 13 FALSTAFF 10 HASSAN MERCHANT 76 114 
DANAH 2 FALSTRIA 44 150 HAWAIIAN RAINBOW 44 147 
DAWN 90 «(145 FARLAND 14 HAWTHORN HILL 24 110 
DELAWARE BAY 32.51 FARNELLA 285 HEERENGRASHT 116 
DELAWARE TRADER 16 141 FERNAO LOPES 5 HEIDE 40 
DEVELOPER 38 59 FERNCROFT 88 142 HENRY FORD II 83 
DIANA 2% 30 FETISH 164 HENRY HUDSON BRIDGE 203 
DILIGENCE TRADER 97 F INNROSE 2 «75 HERBERT C. JACKSON 2 
DOCK EXPRESS TEXAS 66 FIRST LT JACK LUMMUS 18 HERMENIA 17 34 
DREDGE WHEELER > @ FLORIDA RAINBOW 3 HIRA MARU 113 234 
DUBHE 64 «(141 FORTALEZA 49 237 HIYOSHI MARU 62 
DUSSELDORF EXPRESS 56 FRANCIS SINCERE NO. 6 63 = 30 HOEGH CAIRN 4 
DYVI KATTEGAT 26 FRED R WHITE JR 90 HOEGH CLIPPER 2 
E.R. BRUSSEL 21 6&9 FREDERICKSBURG 12 67% HOEGH DENE 5 124 
EASTERN FRIENDSHIP 26 152 FREEZER LYNX 22 «53 HOEGH DRAKE 28 4b 
EASTERN ROYAL 14 GALVESTON BAY 12 «2 HOEGH DUKE 51 
EASTERN VENTURE 30 OB GEAR GARLAND 38 115 HOEGH DYKE 10 
EASTERN WISEMAN 19 GEMINI 86 156 HOEGH MALLARD 1 
EDGAR B. SPEER 145 GENERAL M.BELGRANDO 1 HOEGH MINERVA 11 
EDGAR M. QUEENY 2839 GENERAL MATA 183 HOHSING BREEZE 19 
EDWARD L. RYERSON 71 262 GENERAL ROXAS 7 «(14 HOJIN MARU 83 
EDWIN H. GOTT 167 GENEVIEVE LYKES 12 «22 HOLCK LARSEN 2 
ELBE MARU 129 GEORGE A. SLOAN 128 157 HOLIDAY 15 bb 
ELGAREN 38 GEORGE A. STINSON 224 HOLSTEN TRADER 19 82 
ELIZABETH LYKES 16 32 GEORGE H. WEYERHAEUSER = 14 HONOLULU 51 
ENDEAVOR 334 GERONIMO 19 HUAL ROLITA 7 124 
ERNEST R. BREECH 1 GLACIER BAY 45 140 HUMBER ARM 4 
EVER GAINING 7 30 GLOBAL FRONTIER 10 53 HYUGA MARU 100 
EVER GARDEN 3 GLOBAL PIONEER 3 «619 HYUNDAI #101 2 
EVER GATHER 41 56 GLORIA 4 ? HYUNDAI #103 .: = 
EVER GENERAL 7 GLORY FIELD 148 HYUNDAI #108 64 «8 
EVER GENIUS 4 5 GLORY SPIRIT 5 HYUNDAI #203 18 28 
EVER GENTLE > GOLAR PETROSUN 1 38 HYUNDAI #205 17 21 
EVER GENTRY 1 GOLDEN APO 47.11 HYUNDAI CHALLENGER 100 9% 
EVER GIANT > 2 GOLDEN BLISS 39 «37 HYUNDAI EXPLORER 18 39 
EVER GIFTED 28 GOLDEN ENDEAVOR 18 8618 HYUNDAI INNOVATOR 8 
EVER GLEAMY 4 17 GOLDEN GATE 1 28 HYUNDAI NO. 109 19 
EVER GLOBE 9 GOLDEN GATE BRIDGE 168 © 61 HYUNDAI PIONEER » 
EVER GLORY 28 28 GOLDEN HAWK 63 128 IBIS ARROW 95 ZB 
EVER GOLDEN 7 11 GRAIGLAS 191 INCOTRANS PACIFIC 27 
EVER GOVERN 6 17 GREAT LAND 262 227 INFANTA 31 
EVER GRACE 22 «+10 GREEN ANGELES 9 60 INGER 59 127 
EVER GRAND 4 GREEN BAY 65 238 IRVING L. CLYMER 30039 
EVER GROUP 3 GREEN HARBOUR 60 39 IRVING MIAMI 42 
EVER GROWTH 5 GREEN HAWK 35 ISLAND PRINCESS 92 
EVER GUARD 1 12 GREEN ISLAND 56 55 ITALICA 10 49 
EVER GUIDE 11 GREEN LAKE 56 172 ITAPE 14 
EVER LEVEL 4 2 GREEN MASTER 560 62 J.A.W. IGLEHART 54 
EVER LINKING 20 24 GREEN MAYA 54 83 J.L. MAUTHE 6 
EVER LOADING 5 GREEN RAINIER 33.—Cis«61 JADRAN EXPRESS 1 
EVER LYRIC 12 GREEN SAIKAI 2 «= 38 JALISCO 1164 
EVER OASIS 2 a — = B JAMES LYKES 25 102 
EVER ORDER 14 30 JAMES R. BARKER 123 
EVER SUPERB 7 GREEN VALLEY 13 44 JAPAN ALLIANCE 107 95 
EVER VALOR 59 156 GREEN WAVE 68 69 JAPAN APOLLO 158 123 
EVER VALUE 1 2 GUANAJUATO 68 «898 JEAN LYKES 45 123 
EVER VITAL 62 134 GUARDSMAN 156 JEBEL ALI 2 
EXPORT CHAMPION 2 58 GULF IDEAL 50 JO BIRK 26 
EXPORT FREEDOM 21-82 GYPSUM BARON 135 JO CLIPPER 93 
EXPORT PATRIOT 11 125 GYPSUM COUNTESS 172 JO CYPRESS 60 
EXXON BALTIMORE 1 ge ~ ae JO LONN 155 
JO OAK 40 
poe — 4 = HAKUSAN 80 JOHN G. MUNSON 139 145 
EXXON BENICIA 280 33 HANEI PEARL 4 JOHN LYKES 21. 39 
EXXON BOSTON 37 103 HANJIN BUSAN 3 JOSEPH H. FRANTZ 41 47 
EXXON HOUSTON 7 HANJIN CHEJU 3 JOVIAN LILY 45 207 
HANJIN HONG KONG 50 43 JUBILEE 29 
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Ship Name radio mall | Ship Name radio mall Ship Name radio mall 
JULIUS HAMMER 13 108 MARIA TOPIC 32 50 NEW NOBLE + 86 
KAHAROA 47 MARIF 31 60 NEW TURQUOISE 71 
KALAYAAN 122 MARITIME NOBLE 168 NEW YORK MARU 66 
KALIDAS 45 46 MARJORIE LYKES 2 20 NICOLET 19 71 
KAMNIK 16 MARLAKAND 1 49 NISSAN LAUREL 31 
KASINA 42 MASON LYKES 380 90 NOAA DAVID STARR JORDA 115 135 
KASTURBA 5 MATSONIA 42 181 NOAA MALCOLM BALDRIDGE 1 11 
KAUAI 46 188 MAUI 50 185 NOAA SHIP ALBATROSS IV 96 106 
KEE LUNG 12 8 MAWASH TAPUK 16 NOAA SHIP CHAPMAN 282 104 
KEISHO MARU 62 190 MC KINNEY MAERSK 41121 NOAA SHIP DAVIDSON 363 222 
KENAI 7 7 MEDALLION 109 138 NOAA SHIP DELAWARE II 233 «258 
KENNETH E. HILL 8 109 MEDUSA CHALLENGER 41 152 NOAA SHIP DISCOVERER O 5 

KENT 55 53 MELBOURNE HIGHWAY 4 10 NOAA SHIP FAIRWEATHER 192 187 
KEYSTONER 72 MELVILLE 61 266 NOAA SHIP FERREL 93 89 
KINGS POINTER 3 MENINA BARBARA 28 NOAA SHIP HECK 591 79 160 
KITTANNING 5 MERAK EIGHTY 14 NOAA SHIP JOHN N COBB 42 42 
KOLN EXPRESS 44 MERCANDIAN CONTINENT 1 NOAA SHIP MCARTHUR 15 
KOPER EXPRESS 11 MERCANDIAN NAUTIC 26 39 NOAA SHIP MILLER FREEM 417 
KOREAN WONIS JIN 29 3 MERCANDIAN SUN II 332s «182 NOAA SHIP MT MITCHEL 344 365 
KOREAN WONIS ONE 40 70 MERIDA 47 143 NOAA SHIP OCEANOGRAPHE 287 302 
KOREAN WONIS SEVEN 35 55 MESABI MINER 125 NOAA SHIP OREGON II 395 340 
KOREAN WONIS SUN 29 19 MICHIGAN 20 NOAA SHIP RAINIER 242 
KORYU MARU 25 37 MICHIGAN HIGHWAY 74 NOAA SHIP RUDE 590 75 90 
KUMANDER 16 MICRONESIAN COMMERCE 6 18 NOAA SHIP SURVEYOR 192 
KUROBE 118 MICRONESIAN INDEPENDEN 126 186 NOAA SHIP T. CROMWELL 425 412 
KUSAN 32 14 MIDDLETOWN 185 246 NOAA SHIP WHITING 293 329 
LA PAMPA 9 MILTA 49 104 NORDHVAL 101 

LANAI 10 MING ENERGY 10 42 NORWAY 8 6 
LARS MAERSK 25 103 MING GLORY 22 NOSAC EXPRESS 49 

LAURA MAERSK 36 77 MING LONGEVITY 7 47 NOSAC SEL 25 110 
LAUST MAERSK 23 93 MING MOON 15 59 NOSAC SKAUKAR 41 87 
LAWRENCE A. GIANELLA 54 135 MING OCEAN 20 33 NOSAC SUN 11 

LEDA MAERSK 28 88 MING STAR 36 NOSAC TAI SHAN 25 20 
LEGION 1 MING SUN 1 NOSAC TAKARA 19 

LEISE MAERSK 20 43 MOANA PACIFIC 251 262 NOSAC TAKAYAMA 15 

LERMA 110 MOBIL ARCTIC 41 ‘171 NOSAC TRIGGER 19 23 
LESLIE LYKES 9 63 MOBIL MERIDIAN 180 188 NOSIRA SHARON 75 
LETITIA LYKES 48 24 MOBILE BAY 1 NURNBERG EXPRESS 58 

LEWIS WILSON FOY 366 MOKU PAHU 51 65 OAKLAND 32 

LEXA MAERSK 17 52 MONSUN 6 153 OAXACA 22 57 
LIBERTADOR GRAL SAN MA 2 MORMACSKY 5 15 OBERON 2 17 
LICA MAERSK 115 158 MORMACSTAR 47 118 OCEA COMMANDER #1 1 
LILLOOET 2 MORMACSUN 61 153 OCEAN BEAUTY 1 

LING LEO = MOSEL EXPRESS 73 OCEAN COMMANDER #1 25 18 
LIONS GATE BRIDGE 2n 78 MOSMAN STAR 1 OCEAN LEGEND 3 

LLOTD ITAJAI 36 MT. ELIANE 3 OCEAN LUCKY 20 189 
LLOYD SAO PAULO 106 MYRON C. TAYLOR 116 101 OCEAN STEELHEAD 49 179 
LLOYD SERGIPA 5 35 NACIONAL SANTOS 1 OLEANDER 123. 117 
LLOYD VITORIA 67 NADA II 39 186 OLGA TOPIC 68 217 
LNG TAURUS 46 154 NANCY LYKES 6 ORANGE BLOSSOM 28 55 
LONG LINES 68 65 NATIONAL DIGNITY 24 #865 ORCHID 34 42 
LOTUS ACE 110 NATIONAL HONOR 5 83 ORCHID #2 30 34 
LOUIS MAERSK 28 101 NATIONAL PRIDE 29 110 OREGON RAINBOW 56 102 
LOUISE LYKES 56 82 NAVIGATOR 86 ORIENTAL DIPLOMAT 82 
LOUISIANA BRIMSTONE 4 94 NAVIOS ENTERPRISE 2 ORIENTAL EDUCATOR 203 251 
LT. ODYSSEY 14 20 NECHES 2 3 ORIENTAL EXECUTIVE 42 272 
LURLINE 26 198 NEDLLOYD ELBE 85 ORIENTAL EXPLORER 98 278 
LUZON 26 122 NEDLLOYD KATWIJK 120 ORIENTAL FAIR 30 27 
M. P. GRACE 126 NEDLLOYD KEMBLA 75 ORIENTAL FAITH 55 7 
M/V MARINE RELIANCE 14 31 NEDLLOYD KIMBERLEY 1 ORIENTAL FREEDOM 58 41 
MACKINAC BRIDGE 213 NEDLLOYD KINGSTON 111 ORIENTAL FRIENDSHIP 50 —Os«é51 
MADAME BUTTERFLY 36 NEDLLOYD KYOTO 75 ORIENTAL KNIGHT 5 
MADANG 2 NEDLLOYD ROCHESTER 108 ORIENTAL MINISTER 19 
MAERSK TACOMA 24 5 NEDLLOYD ROSARIO 122 ORIENTAL PATRIOT 47 157 
MAERSK WIND 38 46112 NEDLLOYD ROTTERDAM 67 ORIENTAL PHOENIX 212 
MAJ STEPHEN W PLESS MP 43 45 NEDLLOYD ROUEN 109 ORION HIGHWAY 50 
MAKILING 26 8646 NEPTUNE ACE 25 OTELLO 2 
MALLORY LYKES 18 140 NEPTUNE AMBER 97 97 OVERSEAS ALICE 6 
MANGAL DESAI 20 52 NEPTUNE CORAL 109 216 OVERSEAS CHICAGO 3 18 
MANHATTAN BRIDGE 114 NEPTUNE DIAMOND 152 OVERSEAS HARRIET 6 65 
MANUKAI 52 156 NEPTUNE GARNET 30 OVERSEAS JOYCE 115 
MANUILANI 43 128 NEPTUNE IVORY 96 OVERSEAS JUNEAU 37 40 
MANYAS- 1 20 NEPTUNE JADE 92 OVERSEAS MARILYN 44 72 
MARATHA MAJESTY 8 24 NEPTUNE PEARL 66 59 OVERSEAS NEW YORK 17 
MARATHA MARINER 13 16 NEPTUNE TOURMALINE 22 OVERSEAS OHIO 3 22 
MARCHEN MAERSK 23 70 NEW HORIZON 272 OVERSEAS VALDEZ 127 70 
MARGARET LYKES 80 218 NEW INDEPENDENCE 59 OVERSEAS VIVIAN 19 19 
MARGARITA 13 NEW JERSEY MARU 53 OVERSEAS WASHINGTON 23 41 
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Ship Name radio mail Ship Name radio mail Ship Name radio mail 
PACDUCHESS 19 43 QUEEN ELIZABETH 2 52 SEALAND ENDURANCE 31 97 
PACDUKE 10 QUEEN OPAL 52 SEALAND ENTERPRISE 92 226 
PACEMPEROR 21 R.HAL DEAN 17 25 SEALAND EXPLORER 52 
PACGLORY 10 RAINBOW BRIDGE 88 56 SEALAND EXPRESS 21 48 
PACIFIC ANGEL 38 RAINBOW HOPE 210 239 SEALAND FREEDOM 53 «107 
PACIFIC ARROW 172 96 RANGER P 81 46 SEALAND HAWAII 65 231 
PACIFIC DAWN 11 79 REGINA MAERSK 20 86 SEALAND INDEPENDENCE 44 101 
PACIFIC PRIMCESS 102 RESERVE 79 = 185 SEALAND INNOVATOR 43 117 
PACIFIC PROGRESS 4 RICHARD G MATTIESEN a te SEALAND INTEGRITY 29 8110 
PACIFIC RAINBOW 17 63 RICHARD REISS 23 55 SEALAND KODIAK 13 74 
PACIFIC VENTURE 28 RIO ESQUEL 12 22 SEALAND LEADER 15 85 
PACIFIC VICTORY 29 26 RIO FRIO 20 SEALAND LIBERATOR 36 =:110 
PACIFIC WING 46 RIO GRANDE 7 SEALAND MARINER 63 175 
PACKING 47 RIO LIMAY 34 SEALAND MARKETER 9 3 
PACMAJESTY 36 ROBERT CONRAD 208 247 SEALAND NAVIGATOR 66 250 
PACMERCHANT 11 53 ROBERT E. LEE 11 27 SEALAND PACER 7 
PACMONARCH 10 RODIN 15 SEALAND PACIFIC 82 230 
PACNOBLE 9 ROGER BLOUGH 166 SEALAND PATRIOT 35 136 
PACPRINCE 1 ROGER M. KYES 19 SEALAND PIUNEER 14 
PACPRINCESS 17 17 ROGER R. SIMONS 49 102 SEALAND PRODUCER on 
PALM ACE 6 ROSINA TOPIC 31 SEALAND QUALITY 17 138 
PANAMA 57 ROSTAND 66 SEALAND TACOMA 34 «114 
PATRIOT 13 19 ROTTERDAM 49 SEALAND TRADER 69 203 
PAUL BUCK 56 108 ROVER 3% 128 SEALAND VALUE 29 
PAUL H. TOWNSEND 33 ROYAL PRINCESS 102 SEALAND VENTURE 9 38 
PAUL THAYER 148 ROYAL VIKING SEA 15 17 SEALAND VOYAGER 1 42 
PECOS 26 48 ROYAL VIKING SKY 36 SEALNES 26 =: 187 
PEGGY DOW 135 RUTH LYKES 16 31 SEAWARD BAY 8 
PENNSYLANIA RAINBOW 21.39 RY CALAMUS 40 SEDCO/BP 471 113 
PENNSYLVANIA TRADER 17 108 SAINT LAURENT 6 52 SENATOR 60 
PETER W.ANDERSON 63 SAN HOUSTON 4 SEVEN OCEAN 22 
PETERSFIELD 121 SAMMI SPIRIT i SGT WILLIAM A BUTTON 6 133 
PFC EUGENE A. OBREGON 36 41 SAMOAN REEFER 6 59 SGT. METEJ KOCAK 354 
PFC JAMES ANDERSON JR 42 SAMRAT ASHOK 9 SHELDON LYKES 76 14 
PFC WILLIAM B. BAUGH 2 39 SAMU 3 SHELLY BAY 9 
PHAROS 105 SAN JUAN 36 180 SHENAHON 30 32 
PHILADELPHIA 30 138 SAN MARTIN I 81 SHIN BEISHU MARU 56 
PHILIP R. CLARKE 124 167 SAN MATEO VICTORY 26 163 SHINKASHU MARU 51 
PHOENIX DIAMOND 24 83 SAN MIGUEL BAY 16 93 SIERRA MADRE 12 

PILAR 92 SANKO AMETHYST 1 SILVER CLIPPER 33 
POCAHONTAS . SANKO CORAL 6 SILVER STAR 41 

POLAR ALASKA 2 85 SANKO DIGNITY 17 SILVER VICTORY 18 42 
POLYNESIA 222 296 SANKO HAWK 25 SIOUX TATE 18 

PONCE 46 173 SANKO LILAC 1 SKANDERBURG 10 
POQUITA MAMI 75 = 145 SANKO PEACE 39 SKAUBORO 81 156 
PORTLAND 4 20 SANKO ROBIN 2 SKAUGRAN 109 146 
POTOMAC 2 SANKO TOPAZ 10 SKEENA 132 
POTOMAC TRADER 16 68 SANSINENA II 26 63 SKRIM 33 
PRESIDENT ARTHUR 91 ~=«+171 SANTA ADELA 70 168 SOARER BELLONA 18 
PRESIDENT BUCHANAN 69 217 SANTA CRUZ II 14 SOLAR 2 
PRESIDENT CLEVELAND 8 60 SANTA JUANA 122 251 SOLAR WING 21 40 
PRESIDENT EISENHOWER 116 134 SATURN DIAMOND 49 236 SONBAI 6 
PRESIDENT F. ROOSEVELT 102 «118 SAUDI DIRIYAH 20 SOPHIA 58 
PRESIDENT GARFIELD 88 255 SAUDI MAKKAH 4 SOREN TOUBRO 3 58 
PRESIDENT GRANT 38 84 SAUDI RIYADH 12 SOUTHERN ALTAIR 61 
PRESIDENT HARDING 93 238 SAUDI TABUK 26 SOUTHLAND STAR 113 
PRESIDENT HARRISON 115 218 SAVANNAH 45 SOUTHWARD 62 78 
PRESIDENT HOOVER 4 9 SCANDINAVIAN HIGHWAY 149 SPIRIT OF TEXAS 3 
PRESIDENT JEFFERSON 43 124 SCARAB 14 64 SPRING BEAR 77 
PRESIDENT JOHNSON 36 43 SEA BELLS 25 61 SPRING BIRD 5 14 
PRESIDENT KENNEDY 3052 SEA DIAMOND 72 135 SPRING CONDOR 8 
PRESIDENT LINCOLN 137-192 SEA FAN 25 105 SPRING SWIFT 7 
PRESIDENT MADISON 6 9% SEA FORTUNE 36057 ST EMILION 118 107 
PRESIDENT MONROE 68 148 SEA FOX 8 90 STAR EAGLE 34 76 
PRESIDENT PIERCE 48 77 SEA HAVEN 10 STAR GEIRANGER 6 
PRESIDENT TAYLOR 8 16 SEA JADE 507% STAR GRAN 65 140 
PRESIDENT TYLER 40 216 SEA LANTERN 63 109 STAR HONGKONG 84 
PRESIDENT VAN BUREN 2 86113 SEA LIGHT 32 87 STAR OF TEXAS 47 
PRESIDENT WASHINGTON 145 216 SEA TRANSPORTER 135 165 STATE OF MAINE 4 
PRESQUE ISLE 364 SEA WOLF 59 197 STELLA LYKES 18 8679 
PRIMORJE 60 SEALAND ADVENTURER 42 112 STENA WORKHORSE 414 «169 
PRINCE OF TOKYO 105 208 SEALAND ANCHORAGE 7 99 STEWART J. CORT 176 
PRINCE WILLIAM SOUND 10 23 SEALAND COMMITMENT 43 146 STONEWALL JACKSON 19 
PRINCESS DIAN 52 100 SEALAND CONSUMER 5 20 STRATHCONON 217 
PROSPER IDAD 87 181 SEALAND CRUSADER 14 66 STREAM BALABAC 9 105 
PUERTO RICO 87 216 SEALAND DEFENDER 33-156 STRIDER ISIS 25 

PUNTA BRAVA 6 SEALAND DISCOVERY 60 108 STUTTGART EXPRESS 56 

PVT HARRY FISHER 35 79 SEALAND ECONOMY 3 29 SUE LYKES 17 
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Ship Name radio mall Ship Name radio mall Ship Name 














radio mall 
SUGAR ISLANDER 66 «148 USCGC SWEETBRIER WLB 4 9 19 WINTER STAR 78 135 
SUN PACIFIC #2 42 USCGC TAHOMA 21 WINTER SUN 48 
SUN PRINCESS 55 USCGC TAMAROA (WMEC 16 32 WOLVERINE 50 
SUN VIKING 3 849 USCGC TAMPA WMEC 902 52 68 WORLD WING #2 107 
SUNBELT DIXIe 100 245 USCGC VALIANT (WMEC 62 3 «43 YAMASHIN MARU 167 = 62 
SUNNY SUPERIOR 3 226 USCGC WOODRUSH (WLB 40 26 YAMATAKA MARU 47 
SUNORA 61 119 USCGC YOCONA (WMEC 168 39 56 YOHFU 31 
SUZUKASAN MARU 35 USNS ALTAIR 3 YOUNG SCOPE 8&3 
SWIFTNES 22 152 USNS APACHE (T-ATF 172 14 YOUNG SKIPPER 1 
SYOSSET 7 8% USNS BARTLETT(T-AGOR 1 71 40 YOUNG SPROUT 61 58 
TABASCO 44 149 USNS BELLATRIX 40 YOUNG SWIFT 61 118 
TAI CORN 7 29 USNS CATAWABA 27:19 YS ARGOSY 34 18 
TARGET 24 35 USNS CHAUVENET 32 ZAPATA ARCTIC 162 
TEXACO GEORGIA 18 USNS DE STEIGUER 64 ZEELANDIA 22 
TFL ENTERPRISE 1 USNS DENEBOLA 24 ZIM GENOVA 66 
TFL FREEDOM 4 235 USNS GUS W. DARNELL 59 ZIM HAIFA 48 
THOMAS G. THOMPSON a USNS HARKNESS (T-AGS 3 1 ZIM HONGKONG 47 
THOMAS WASHINGTON 116 194 USNS HENRY J. KAISER 91 ZIM HOUSTON 13 
THOMPSON LYKES 3%4 85 USNS JOSHUA HUMPREYS 34 15 ZIM IBERIA 42 
THOMPSON PASS 1 74 USNS KANE TAGS 27 14 ZIM KEELUNG 29 
TOHBEI MARU 78 32 USNS KAWISHIWI 9 ZIM MARSEILLES 31 
TOKYO MARU 81 USNS LYNCH T-AGOR 7 83 ZIM MIAMI 15 
TOKYO RAINBOW 44 USNS MERCURY 60 «91 ZIM NEW YORK 25 
TOLUCA 2 42 USNS MISSISSINEWA 147 ZIM SAVANNAH 31 
TONCI TOPIC 36 USNS MOHAWK (T-ATF 170 58 106 ZIM TOKYO 33 
TONSONIA 75 178 USNS NARRAGANSETT 2 «59 ZOELLA LYKES 2 
TOWER BRIDGE 38 USNS NAVAJO 13-22 ZSUY 30 
TRITON 45 USNS PASSUMPSIC TAO 10 5 zsvP 1 
TROPIC SUN 2 7 USNS PAWCATUCK TAO-108 93 ZSWI 1 
TROPICAL BEAUTY 16 36 USNS POWHATAN TATF 166 1 2SZW 110 
TROPICALE 110 155 USNS RANGE SENTINEL 5 2SZW1 4 
TUBUL 10 41 USNS REGULUS 40 ZSZW2 1 
TUNISIAN REEFER 9 USNS SEALIFT ANTARCTIC 12 29 ZSZW3 . 
ULTRAMAR 13 USNS SEALIFT ARABIAN S .. Fw ZSZW4 5 
ULTRASEA 2946 USNS SEALIFT ARCTIC 34 ZTAR 1 
UNAMONTE 19 22 USNS SEALIFT ATLANTIC 10 2 ZTFT 2 
UNITED HOPE 28 USNS SEALIFT CARIBBEAN 17 32 21G 2 
UNITED SPIRIT 15 4 USNS SEALIFT CHINA SEA 42 33 2TJ 1 
UNIVERSE 21 46 USNS SEALIFT IND'N OCE 41 89 ZTMR 88 
USCGC ACACIA (WLB406) _ USNS SEALIFT MED 8 148 ZTOM 1 
USCGC ACTIVE WMEC 618 43 USNS SEALIFT PACIFIC 88 77 ZTR 1 
USCGC ALERT (WMEC 630) 1 USNS SILAS BENT T-AGS 81 137 ZTRP 2 
USCGC BASSWOOD (WLB 38 51 USNS SPICA (T-AFS 9) 94 ZTSG 127 
USCGC BISCAYNE BAY 6 49 USNS TRUCKEE (T-AO 147 67 Z2TST 1 
USCGC BUTTONWOOD WLB 3 15 USNS VANGUARD TAG 194 37 74 ZTVR 1 
USCGC CHASE (WHEC 718) 2 USNS WACCAMAW(TAO- 109) 95 ZTXG 1 
USCGC CHEROKEE WMEC 16 4 61 VALLEY FORGE 59 118 ZTXXVO 1 
USCGC CHILULA (WMEC 15 22 VAN HAWK 1 ZTYG 1 
USCGC CITRUS (WMEC 300 6 VAN TRADER 47 8672 ZUA 1 
USCGC CLOVER (WMEC 292 20 VERRAZANO BRIDGE 39 ZUAB 83 
USCGC CONIFIR(WLB 301) 13 53 VIRGO 102 248 ZUBL 1 
USCGC COURAGEOUS 30 VISHVA PALLAV 26 48626 ZUBR 39 
USCGC DEPENDABLE 10 VISHVA PANKAJ 2 
USCGC EAGLE (WIX 327) 145 9% VISHVA PAROG 6 
USCGC ESCANABA 95 VISHVA PRAFULLA 2 SUMMARY: GRAND TOTAL VIA RADIO 47177 
USCGC EVERGREEN WMEC 2 5 VISHVA SIDDHI 7 
USCGC FIREBUSH WLB 393 25 3.29 WALCHAND 30 GRAND TOTAL VIA MAIL 64545 
USCGC GALLATIN WHEC 72 5 WASHINGTON HIGHWAY 164 56 
USCGC HARRIET LANE 8 WASHINGTON RAINBOW #2 31-201 TOTAL UNIQUE OBS 89242 
USCGC INGHAM (WHEC 35) 2 WECOMA 99 
USCGC IRONWOOD (WLB 29 30 WELLINGTON STAR 112 TOTAL DUPLICATES 22480 ( 25.2%) 
USCGC KATMAI BAY 1 WESER EXPRESS 24 
USCGC MACKINAW 17 102 WESTOCEAN 364 UNIQUE RADIO OBS.24697 ( 27.7%) 
USCGC MESQUITE (WLB 30 17 7 WESTWARD VENTURE 3939 
USCGC MIDGETT (WHEC 72 41 WESTWOOD ANNETTE 82 41 UNIQUE MAIL OBS. 42065 ( 47.1%) 
USCGC MORGENTHAU 144 55 WESTWOOD BELINDA 19 
USCGC NEAH BAY 2 WESTWOOD JAGO 122 
USCGC NORTHWIND WAGB 2 aes 371 WESTWOOD MARIANNE 32 
USCGC PLANETREE 1 WESTWOOD MERCHANT 126 P 
USCGC POLAR STAR WAGB 83 103 WESTWOOD MERIT 6 61 Top Ships 
USCGC RESOLUTE WMEC 62 44 WESTWOOD MUSKETEER 2 115 : ‘ 
USCGC RUSH (WHEC 723) WILFRED SYKES 67 116 |Radio Mail 
USCGC SALVIA (WLB 400) 18 WILLIAM CLAY FORD 34 
USCGC SASSAFRAS pes 18 a WILLIAM J. DELANCEY 281 T. Cromwell T. Cromwell 
USCGC SEDGE (WLB ) WILLIAM R. ROESCH 50 . 
USCGC SPENCER 6 WILLOWBANK 78 Westocean Lewis WilsonFoy 
USCGC STORIS (WMEC 38) 1 30 WINTER MOON 72 
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Bathy-Tesac Data Received at NMC 


April, May and June 1988 














all Sign otal Bathy Tesac Ship Name Call Sign Total Bathy Tesac Ship Name 
ACFT 7 7 0 AIRCRAFT JASQ 20 20 0 HIYOSHI MARU 
A8VI 20 20 0 PACDUCHESS JBES 45 45 0 YAMASHIN MARU 
BNPC 38 38 0 eee JBOA 5 5 0 KEIFU MARU 
CBAK 10 10 0 ANAKENA JBRR 33 33 0 JAPAN TUNA 2 
CBND 21 21 0 eee JCCX 32 32 0 CHOFU MARU 
CGBS 17 17 0 PARI ZEAU JCDF 90 90 0 SOYO MARU 
CGBV 33 0 633 DAWSON JCDT 28 28 0 AMERICA MARU 
CGDG 2 2 0 HUDSON JCIN 28 28 0 TOKYO MARU 
CGDV 193 193 0 W. TEMPLEMAN JCOD 29 29 0 SHOYO 
CGXY 2 2 0 van JFDG 57 57 0 SHUMPU MARU 
CG2959 38 38 0 L.J. COWLEY JGZ2K 72 72 0 RYOFU MARU 
CG2965 31 31 0 RICKER J1OW 17 17 0 ALASKA MARU 
CXFN 30 30 0 PRESIDENTE RIVERA JJ2C 13 13 0 HAKONE MARU 
c7c 238 0 238 OCEAN STATION CHARLIE JNVF 29 29 0 KAIYO MARU 
C7L 106 106 0 OCEAN STATION LIMA JP JX 25 25 0 HAKURYU MARU 
C7R 1 1 0 OCEAN STATIONROMEO JPVB 31 31 0 SEIFU MARU 
DAKE 66 66 0 KOELN ATLANTIC JQVW 30 30 0 HIDAKA MARU 
DBBX 235 235 0 GAUSS JSVY 9 9 0 SHIRASE 
DCHW 7 7 0 eee KDBG 2 2 0 PRESIDENT LINCOLN 
DCL 120 0 120 FEHMARNBELT - FEUERSCHI FF KGWT 9 9 0 THOMPSON, T.G. 
DGFR 70 70 0 MONTE OLIVIA KGWU 31 31 0 TH. WASHINGTON 
DGLM 24 24 0 MONTE ROSA KIRH 35 35 0 AUSTRAL ENTENTE 
DGSR 62 62 0 MONTE SARMIENTO KIYO 20 20 0 EXXON JAMESTOWN 
DGVK 7 7 0 COLUMBUS VICTORIA KVWA 11 11 0 TEXAS CLIPPER 
DGZV 53 53 0 COLUMBUS VIRGINIA LOPD 16 16 0 eee 
DHCW 39 39 0 COLUMBUS WELLINGTON L2TI 14 14 0 eee 
DHJW 35 35 0 ACT 9 NAQD 2 2 0 JARVIS 
DHOU 12 12 0 PURITAN NAVOCE 117 117 0 hahaha 
DILM 10 10 0 ACT10 NBMO 5 5 0 one 
DLEZ 30 30 0 YANKEE CLIPPER NBTM 9 9 0 CGC POLAR STAR 
D5ND 44 44 0 SAINT LUCIA NDWA 51 51 0 MORGENTHAU 
D5NE 36 36 0 MT. CABRITE NEKF 1 1 0 LYNCH 
D5NZ 97 97 0 POLYNESIA NENC 2 2 0 USNS SEALIFT PACIFIC 
EBAR 3 3 0 CHURRUCA NGGD 2 2 0 MISSISSIPPI 
ELBX3 26 26 0 PACKING NHNC 21 21 0 H. LANE 
ELDM8& 31 31 0 SEAL ISLAND NIKA 10 10 0 SEALIFT ATLANTIC 
ELDW8 48 48 0 SKRIM NIKL 58 Ss. 6 TAMPA 
ELED8 8 8 0 PACPRINCESS NLVS 16 16 0 RUSH 
EREA 215 168 47 MONSOON NOCF 88 88 0 — 
EREB 31 21 10 VOLNA NOTH 1 1 0 HALYBURTON 
EREC 46 2 44 PRYLYV NQST 57 57 0 SEALIFT ARCTIC 
EREH 82 0 82 PRIBOI NRCB 28 28 0 EAGLE 
ERE! 145 5 140 OCEAN NRFJ 72 72 0 NORTHWIND 
ERES 160 110 50 VICTOR BUGAEN NRL 2 2 0 wee 
ERET 39 39 0 GEORGE OUSHAKOV NZSR 8 8 0 J. STRAUSS 
EREU 137 1% 863 ERNST KRENKEL OWEQ 22 22 «0 MC KINNEY MAERSK 
ESGG 69 6 63 FROLOV VYACHESLAV OXFB 7 7 0 LEXA MAERSK 
ESGU 175 0 175 PERCY 3 OXMD 31 31 «OO LARS MAERSK 
FAUB 2 2 0 wk OXYL 27 27 0 BAMSA DAN 
FNBF 50 50 0 ROSTAND OYBG 16 16 0 FALSTRIA 
FNGB 14 14 0 MARION DUFRESNE PACM 18 18 0 PACIFIC MISSILE RANGE 
FNGS 72 72 0 LAFAYETTE PGDF 54 54 0 NEDLLOYD KATWIJK 
FNJT 56 56 0 KORRIGAN PGDG 46 46 0 NEDLLOYD KINGSTON 
FNPA 10 10 0 RONSARD PGDS 27 27 0 NEDLLOYD KYOTO 
FNQB 40 40 0 ILE MARURICE PGOF 235 25 0 NEDLLOYD KEMBLA 
FNQC 31 - VILLE DE ROUEN PJYG 69 690 OLEANDER 
FNOM 61 61 0 VILLE DE MARSEILLE PLAT 83 8 60 PLATFORM 
GACA 19 19 0 etek SHIP 438 438 0 NO SHIP CALL SIGN REC'C 
GLNE 3 3 0 DISCOVERY TFEA 14 14 0 BJARNI SAEMUNDSSON 
SNAM 11 11 0 CIROLANA UEAK 108 0 108 VALERIAN URYVAYEV 
GOVL 5 5 0 ACT 4 UHQS 69 0 69 AKADEMIK KOROLEV 
GPHH 53 53 0 FARNELLA UJFO 11 11 0 PROF. MULTANOVSKIY 
GXYY 7 7 0 AUSTRALIA STAR UMAY 42 0 42 ACADEMIC SHIRSHOV 
GZKA 44 46 0 ACT3 UMFW 103 103 0 PROF. ZUBOV 
HCGT 12 12 0 BUCCANEER UPUI 48 48 0 PROFESSOR VIZE 
HPAN 21 21. 0 MICRONESIAN COMMERCE URYM 1 ak. RUDOLF SAMOILOVICH 
HPEW 9 9 0 PACIFIC ISLANDER UUPB 8 1 7 AKADEMIK N. SHOKALSKIY 
HSFQ 6 2 ee UUQR 22 22 «0 MOLOHANOV PAVEL PRO 
HBDY 85 8 0 CAP ANAMUR UVMJ 11 11. © — VSEVOLOD BERYOZKIN 
H9BQ 59 59 0 — MICRONESIAN INDEPENDENCE Uv 176 154 20, YAKOV GAKKEL 
UWEC 97 4 93 PROFESSOR KHROMOV 
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Call Sign Total Bathy Tesac Ship Name Call Sign Total Bathy Tesac Ship Name 
UZGH 107 104 3 PASSAT wWTDO 15 
VCBT 20 20 0 CAPE ROGER WTEA 4 ” } DISCOVERER 
VCLG 71 71 0 LADY HAMMOND WTEB 3 3 0 FAIRWEATHER 
VCTF 33 33 0 CAPE BRIER WTED 61 61 0 CHAPMAN 
vc9450 165 165 0 GADUS ATLANTICA WTEF 5 5 0 RAINIER 
VJBQ 40 40 0 ANRO AUSTRALIA WTEG 4 4 0 MOUNT MITCHELL 
VKCN 11 11 0 CANBERRA WTEJ 3 3 0 MCARTHUR 
VKCV 38 38 0 DERWENT WTEK 39 39 0 DAVIDSON 
VKDA 91 91 0 DARWIN WTEP 174 174 0 OCEANOGRAPHER 
VKLB 10 10 0 HOBART WTER 1 1 0 RESEARCHER 
VKLC 40 40 0 BRISBANE WTES 42 42 0 SURVEYOR 
VKMK 22 22 0 ees WTEW 9 9 0 WHITING 
VKMN 26 26 0 TEAL WXBR 8 8 0 CHEVRON MISSISSIPPI 
VKMS 21 21 0 COOK WXQ7334 5 5 0 PETER ANDERSON 
VLNB 49 49 0 TORRENS WtA4674 2 2 0 ane 
VMAP 105 105 0 AUSTRALIAN PROGRESS WYR7512 4 4 0 BALD EAGLE 
VPGE 45 45 0 SWAN REEFER WYV6568 52 52 0 DEFIENCE 
VXN8& 22 22 0 AIRCRAFT Y3CH 3 0 3 PROF. ALBRECHT PENCK 
wA211 35 35 0 ALASKA Z2CSK 7% % O Se 
WCGN 29 29 0 CHEVRON CALIFORNIA ZCSL 43 43 0 NIMOS 
WECB 29 29 0 MELVILLE ZMFS 1 1 0 ene 
WHBA 36 36 0 — R.D.CONRAD ZM7552,0« 28—=— 26S 2 SSK ROA 
WMVC 9 9 0 J.N.COBB 3ECT5 3 3 0 SHEARWATER 
WMVF 42 42 0 ALBATROSS IV 3E1X2 9 9 0 PRESIDENTE IBANEZ 
WNJG 1 1 0 SENATOR 3FHI2 99 99 0 MOANA PACIFIC 
WRAG560 22 22. «0 BOLD VENTURE 5MCB 6 6 0 PACMERCHANT 
WRB2237. 22 m BARARA H. 7JOB 23 23 60 SHINKASHU MARU 
wsd7079 33 33—CO«O WECOMA 7KDD 35 3 «=O YOKO MARU 
WSE3385 37 37.— «OO GLORITA 7KZU 6 6 0 HYUGA MARU 
WTDF 37 37. — OO T. CROMWELL 8JNZ 64 6 «COO KOFU MARU 
WTDK 7 7 #0 D.S. JORDAN 8JYI 3 3 0 oon 
WTDM 52 52. OO M. FREEMAN 9VUU 14 4 0 ANRO ASIA 

TOTAL BATHYS RECEIVED 7205 


TOTAL TESACS RECEIVED 1354 


TOTAL REPORTS RECEIVED 





8559 





Fall 1988 @ 6] 








U.S.NDBC Climatological Data 


April, May and June 1988 














Wave observations are taken hourly. The significant wave height (H 1/3) is equivalent to the average height of the highest 
one-third of the waves during the 20-min averaging period (sampling frequency is .67 sec). The maximum significant wave 
height is the highest of these values. The maximum wind speed and direction are based upon an 8.5- min averaging period 
each hour. The air temperature is sampled for 90 sec while the water temperature is sampled for 1 sec. 
Mean Mean ean sig |Max sig |Max sig |Scalar Mean | Prvg | Max Max Mean 
Buoy Lat Long | Obs |Air Temp/Sea Temp Wave Ht [Wave Ht Wave Ht |Wind Speed | Wind | Wind| Wind Press 
a a a SS ae ee eee Day/He Knote__ __ 1Dir_ i Kn _| Day/He | Mb__ _| 
APRIL 1988 
ALSN6 | 40.5N | 073.8W | 716 8.3 7.7 15.0 Nw 34.1 | 25/00 | 1010.7 
BURL1 | 28.9N | 089.4W | 718 | 20.1 12.8 SE 49.7 | 30/09 | 1013.2 
BUZM3 | 41.4N | 071.0W | 718 6.7 16.3 * 32.0 28/17 1013.8 
CAROS | 43.3N | 124.4W | 719 9.5 9.0 N 32.0 02/22 1017.1 
CHLV2 | 36.9N | 075.7W | 717 11.7 11.9 16.4 s 50.1 13/17 1011.2 
CLKN7 | 34.6N | 076.5W | 720 15.3 12.9 SW 34.8 13/21 1011.2 
CSBF1 | 29.7N | 085.4W | 718 19.4 7.3 - 30.0 12/00 1013.7 
DBLN6 | 42.5N | 079.4W | 634 5.9 11.1 SW 33.1 20/22 1010.6 
DESW1 | 47.7N | 124.5W | 716 8.7 10.2 NW 42.1 02/22 1014.8 
DISW3 | 47.1N | 090.7W | 048 6.5 4.5 NE 9.7 30/20 1019.7 
DPIA1 | 30.3N | 088.1W | 719 19.7 20.7 11.5 SW 33.1 03/04 1012.9 
DSLN7 | 35.2N | 075.3W | 719 14.9 15.5 16.8 SW 47.1 14/01 1010.8 
FBIS1 | 32.7N | 079.9W | 718 | 17.1 8.3 SW 25.0 | 19/15 | 1013.2 
FFIA2 | 57.3N | 133.6W | 717 5.7 9.9 SE 37.1 09/08 1010.4 
FPSN7 | 33.5N | 077.6W | 720 16.8 17.2 15.9 SW 45.1 19/15 1011.9 
GDIL1 | 29.3N | 090.0W | 718 20.4 21.7 10.7 s 33.8 03/00 1013.0 
GLLN6 | 43.9N | 076.4W | 668 4.8 11.4 ~ 28.0 24/12 1009.6 
IOSN3 | 43.0N | 070.6W | 720 5.9 13.7 NE 28.0 | 21/22 | 1010.1 
LKWF1 | 26.6N | 080.0W | 691 | 22.6 23.7 9.2 SE 23.0 | 04/11 | 1015.0 
MDRM1 | 44.0N | 068.1W | 720 4.0 17.2 NE 40.1 11/16 1008.9 
MISM1 | 43.8N | 068.9W | 717 4.2 15.8 s 47.1 | 29/06 | 1009.8 
MLRF1 | 25.0N | 080.4W | 718 23.7 24.6 10.7 s 30.9 12/20 1014.9 
MPCL1 | 29.4N | 088.6W | 712 21.0 20.9 0.8 3.5 30/15 0.0 N 1013.6 
NWPO3 | 44.6N | 124.1W | 719 9.2 8.3 \ 39.1 | 02/23 | 1016.6 
PILM4 | 48.2N | 088.4W | 717 1.8 10.1 Nw 33.1 | 09/10 | 1013.9 
PTAC1 | 39.0N | 123.7W | 719 9.9 8.0 \ 32.0 | 08/01 | 1016.3 
PTAT2 | 27.8N | 097.1W | 716 | 20.1 10.3 SE 30.4 | 06/11 | 1013.0 
PTGC1 | 34.6N | 120.7W | 719 | 12.9 13.9 \ 44.0 | 30/23 | 1015.1 
ROAM4 | 47.9N | 089.3W | 718 2.2 12.4 s 33.1 | 17/04 | 1013.0 
SAUF1 | 29.9N | 081.3W | 716 19.9 21.3 tT SW 23.6 30/22 1014.2 
SBI01 | 41.6N | 082.8W | 718 7.7 12.6 NW 32.0 20/21 1011.2 
SGNW3 | 43.8N | 087.7W | 718 5.5 10.5 N 29.0 06/12 1012.9 
SISW1 | 48.3N | 122.8W | 717 8.7 8.1 ” 35.1 | 02/19 | 1014.1 
SMKF1 | 24.6N | 081.1W | 706 | 24.0 24.4 11.0 SE 30.9 | 12/21 | 1015.1 
SPGF1 | 26.7N | 079.0W | 646 23.8 25.4 6.5 SW 23.9 13/10 1014.6 
SRST2 | 29.7N | 094.1W | 720 | 19.3 10.2 SE 33.1 | 29/20 | 1013.5 
STDM4 | 47.2N | 087.2W | 720 2.3 14.2 s 36.1 | 18/02 | 1013.6 
SVLS1 | 32.0N | 080.7W | 718 | 17.6 17.5 13.5 s 33.5 | 07/03 | 1013.1 
TPLM2 | 38.9N | 076.4W | 284 | 12.0 11.4 12.7 s 33.1 | 07/10 | 1011.6 
TTIW1 | 48.4N | 124.7W | 717 8.5 12.0 SW 40.1 02/23 1014.7 
VENF1 | 27.1N | 082.5W | 683 21.1 23.1 9.4 NW 31.0 12/21 1014.7 
WPOW1 | 47.7N | 122.4W | 709 9.5 9.7 Ss 29.9 03/05 1014.8 
32302 | 18.0S | 085.1W | 716 21.7 22.6 2.0 5 22/11 12.3 SE 23.1 16/14 1015.2 
41001 | 34.9N | 072.9%W | 210 | 17.8 18.8 1.5 3.6 07/16 11.5 SW 28.8 | 09/02 | 1013.0 
41002 | 32.2N | 075.3W | 718 | 19.6 20.8 2.1 7.5 14/01 14.0 SW 35.2 | 19/23 | 1012.4 
41008 | 30.7N | 081.1W | 719 | 18.4 18.2 0.8 1.7 07/05 9.2 s 26.0 | 12/04 | 1013.1 
42001 | 25.9N | 089.7W | 719 22.5 22.7 1.2 4.7 12/09 11.6 SE 32.5 30/10 1013.8 
42002 | 26.0N | 093.5W | 239 22.4 23.6 1.2 4.0 11/12 11.8 SE 27.5 11/09 1013.0 
42007 | 30.1N | 088.9W | 718 20.0 26.5 0.5 1.9 30/20 12.2 s 32.6 12/09 1014.1 
42015 | 30.1N | 088.2W | 717 19.8 20.5 0.7 01/11 10.9 SW 30.1 03/05 1013.3 
42016 | 30.2N | 088.1W | 245 21.5 22.1 0.6 1.8 30/14 10.2 SW 25.3 30/13 1012.7 
44004 | 38.5N | 070.6W | 720 10.4 11.6 2.2 4.8 09/07 14.5 NE 27.0 08/13 1010.4 
44007 | 43.5N | 070.1W | 716 301 4.6 1.1 3.6 29/05 12.1 N 31.1 29/00 1009.3 
44008 | 40.5N | 069.5W | 719 6.2 5.6 1.9 4.8 12/03 15.6 N 33.6 | 09/00 | 1009.2 
44009 | 38.5N | 074.6W | 707 8.5 7.8 1.2 4.3 08/04 15.5 NW 35.2 08/07 1010.3 
44012 | 38.8N | 074.6W | 706 8.1 7.3 1.1 3.8 08/03 13.8 NW 31.1 13/13 1011.9 
44013 | 42.4N | 070.8W | 718 6.4 5.4 1.1 3.0 12/00 12.9 NE 27.0 21/23 1009.6 
45002 | 45.3N | 086.4W | 720 2.6 1.8 0.6 2.2 25/23 10.5 NW 27.6 06/11 1012.7 
45003 | 45.3N | 082.8W | 530 2.1 1.6 0.8 3.2 18/13 12.1 Nw 31.3 | 18/04 | 1011.1 
45004 | 47.6N | 086.5W | 668 1.4 1.4 0.7 3.6 18/07 11.1 Nw 28.8 | 18/03 | 1011.9 
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Mean Mean Mean sig) Max sig) Max sig) Scalar Mean Prvg| Max Max Mean 
Buoy Lat Long | Obs Ae “ae Ses _— oo he —T t| Wave Ht Wind Speed | Wind| Wind Wind Press 
SE ‘.. oz Day/Hr | _Knots. Dir Kn) _ Day/Hr | Mb 
45005 | 41.7N | 082.4W 120 or 6.2 06 “15° 27/14 11.7 Nw 24.1 27/18 1010.5 
45006 | 47.3N | 089.9W | 645 2.1 1.0 0.5 2.4 09/00 9.4 Nw 23.9 18/04 1013.5 
45007 | 42.7N | 087.1W | 719 4.1 2.7 0.8 4.0 06/17 11.1 x 35.4 06/16 1012.7 
st 46001 | 56.3N | 148.3W | 719 3.6 5.3 3.2 11.6 15/18 15.5 SW 36.4 15/02 1002.1 
46002 | 42.5N | 130.4W | 409 9.6 10.7 12.2 Nw 27.6 02/16 1018.4 
ve 46003 | 51.9N | 155.9W | 717 2.8 3.0 3.5 10.2 15/08 18.0 wW 32.1 08/18 1003.0 
»d 46004 | 50.9N | 135.9W | 719 5.8 7.0 3.2 9.6 15/23 12.2 w 30.1 05/12 1012.0 
46005 | 46.1N | 131.0W | 719 8.5 9.3 3.1 8.2 03/01 13.4 w 35.5 02/22 1014.8 
46010 | 46.2N | 124.2W | 719 9.4 10.1 2.3 5.6 03/02 11.1 Nw 36.3 03/00 1015.6 
46011 | 34.9N | 120.9W | 638 12.9 13.3 t20 4.5 08/03 11.2 Nw 32.4 30/23 1016.0 
46012 | 37.4N | 122.7W | 715 11.3 11.7 1.9 4.0 17/10 7.8 Nw 25.3 30/23 1016.5 
in 46013 | 38.2N | 123.3W | 719 11.0 11.0 2.1 4.9 17/06 12.6 Nw 30.2 07/23 1016.4 
s 46014 | 39.2N | 124.0W | 720 10.7 11.0 2.1 4.7 04/05 0.0 N 1016.1 
as 46016 | 63.3N | 170.3W | 226 -7.5 0.0 y 1004.3 
46022 | 40.7N | 124.5W | 716 10.1 10.1 2.4 5.9 16/13 9.0 y 26.3 28/21 1017.1 
46023 | 34.3N | 120.7W | 720 13.5 13.4 1.8 2.8 01/00 11.6 Nw 29.1 30/08 1014.8 
7 46025 | 33.7N | 119.1W | 717 15.0 16.3 1.2 3.6 30/23 8.1 W 34.4 30/23 1014.6 
2 46026 | 37.8N | 122.7W | 715 97.5 11.7 1.6 3.9 16/19 10.5 NW 31.5 30/23 1015.9 
8 46027 | 41.8N | 124.4W | 711 9.7 9.5 2.2 5.8 16/21 8.9 N 29.1 01/02 1017.4 
1 46028 | 35.8N | 121.9W | 715 12.6 13.1 1.9 4.3 08/04 10.9 Nw 31.0 07/23 1016.1 
2 46030 | 40.4N | 124.5W | 719 9.8 9.3 2.4 5.2 17/05 9.2 N 29.1 19/11 1016.3 
2 46035 | 57.0N | 177.7W | 708 1.1 1.8 2.1 7.6 11/00 16.8 N 38.5 10/16 1003.3 
7 46040 | 44.8N | 124.3W | 109 6.5 3.4 6.2 03/02 13.6 $s 28.4 02/23 1015.8 
6 46041 | 47.4N | 124.5W | 719 8.3 10.4 2.3 5.8 03/04 8.1 Nie 29.1 02/21 1014.8 
8 46042 | 36.8N | 122.4W | 653 11.4 11.8 2.1 4.1 20/16 9.3 NW 25.3 07/23 1015.7 
7 51001 | 23.4N | 162.3W | 718 23.1 23.6 2.3 3.9 15/09 13.9 E 23.3 02/13 1019.3 
7 51003 | 19.2N | 160.8W | 048 24.4 25.6 2.0 2.2 29/12 11.7 E 16.9 29/11 1016.1 
8 51005 | 20.4N | 156.1W | 717 23.1 24.2 i 2.6 01/18 18.1 SE 25.3 01/13 1018.5 
; MAY 1988 
9 32302 | 18.0S | 085.1W | 743 20.5 21.3 2.2 3.5 21/17 12.6 SE 21.6 31/13 1016.4 
0 41002 | 32.2N | 075.3W | 742 22.5 24.9 1.8 6.0 08/02 13.8 s 30.6 08/02 1015.6 
6 41008 | 30.7N | 081.1W | 742 21.6 21.8 0.9 2.7 26/15 9.0 s 24.3 26/16 1015.6 
1 42001 | 25.9N | 089.7W | 742 24.5 25.0 1.0 3.4 22/14 11.6 E 40.2 22/19 1015.2 
0 42002 | 26.0N | 093.5W | 216 23.8 25.1 1.1 3.2 01/06 10.7 SE 22.3 12/18 1015.0 
9 42003 | 25.9N | 085.9W | 126 24.8 26.2 1.1 2.0 31/19 13.4 E 19.6 31/16 1015.0 
8 42007 | 30.1N | 088.9W | 741 23.1 22.8 0.4 1.8 01/00 10.0 s 30.9 22/03 1016.2 
9 42015 | 30.1N | 088.2W | 740 23.0 23.5 0.5 2.0 01/01 8.7 SW 27.2 24/20 1015.6 
6 42016 | 30.2N | 088.1W | 742 22.9 23.4 0.4 1.6 23/02 9.0 SW 22.5 09/07 1015.4 
6 44004 | 38.5N | 070.6W | 742 16.5 WF 1.5 4.5 07/22 8.8 x 29.7 19/08 1016.1 
9 44007 | 43.5N | 070.1W | 741 9.4 8.0 0.8 2.5 14/01 9.1 s 29.1 13/22 1015.7 
3 44008 | 40.5N | 069.5W | 740 9.7 8.0 1.2 3.3 07/15 11.5 NE 30.3 07/14 1015.9 
0 44009 | 38.5N | 074.6W | 734 13.4 12.6 1.0 3.1 07/05 10.8 s 27.8 07/02 1015.1 
1 44011 | 41.1N | 066.6W | 264 11.6 8.9 1.2 I 26/03 6.7 SW 17.4 26/02 1016.2 
0 44012 | 38.8N | 074.6W | 734 13.0 12.1 0.9 2.9 06/23 9.1 s 25.3 06/23 1016.7 
2 44013 | 42.4N | 070.8W | 741 11.4 9.5 0.6 2.1 19/22 0.0 N 1016.0 
2 45001 | 47.6N | 087.1W | 106 7.8 3.9 0.2 0.7 29/10 8.7 SE 15.4 29/12 1015.0 
9 45002 | 45.3N | 086.4W | 743 5.6 2.8 0.5 2.2 13/09 A % 26.0 13/07 1015.6 
1 45003 | 45.3N | 082.8W | 743 5.2 2.3 0.4 3.2 13/14 79 s 33.0 13/14 1015.8 
1 45004 | 47.6N | 086.5W | 743 4.1 fem 0.5 4.5 13/12 8.3 SE 33.8 13/09 1015.0 
6 45005 | 41.7N | 082.4W | 740 12.9 11.7 0.3 1.9 25/03 8.0 NE 26.8 25/03 1015.3 
5 45006 | 47.3N | 089.9W | 743 4.6 2.1 0.4 2.6 13/07 7-$ NE 24.9 13/05 1014.8 
6 45007 | 42.7N | 087.1W | 741 | 4.0 0.4 2.8 24/21 8.7 N 25.3 24/21 1015.8 
1 45008 | 44.3N | 082.4W | 697 6.0 3.1 0.4 2.1 24/23 8.0 N 26.0 24/22 1015.2 
6 46001 | 56.3N | 148.3W | 742 6.4 7.2 2.0 5.1 01/17 10.5 E 24.7 01/12 1006.8 
7 46002 | 42.5N | 130.4W | 246 10.8 11.2 12.6 - 25.7 09/03 1017.9 
7 46003 | 51.9N | 155.9W | 742 5.0 4.2 2.6 5.7 01/00 13.5 wi 30.9 29/12 1007.6 
g 46004 | 50.9N | 135.9W | 741 A 8.0 2.5 $.7 02/08 11.8 SW 23.3 11/00 1011.0 
2 46005 | 46.1N | 131.0W | 742 9.6 10.0 2.6 5.5 03/05 14.2 « 28.1 10/18 1014.8 
0 46010 | 46.2N | 124.2W | 470 10.6 11.6 1.9 Sot 03/21 10.9 SW 28.4 02/17 1018.6 
4 46011 | 34.9N | 120.9W | 743 12.2 12.1 2.1 4.6 01/05 15.9 NW 34.5 01/00 1017.3 
1 46012 | 37.4N | 122.7W | 743 11.5 11.7 a1 5.0 01/05 9.7 NW 29.1 01/03 1018.3 
g 46013 | 38.2N | 123.3W | 742 11.5 11.0 2.2 4.3 01/06 16.6 Nw 34.4 23/21 1017.9 
0 46014 | 39.2N | 124.0W | 738 11.7 11.5 2.1 3.7 04/05 1.6 N 25.3 30/03 1018.0 
: 46016 | 63.3N | 170.3W | 245 -1.6 0.0 N 1007.6 
3 46022 | 40.7N | 124.5W | 740 o.7 12.3 2.1 3.9 05/07 11.4 N 25.8 23/11 1019.4 
7 46023 | 34.3N | 120.7W | 742 11.8 11.7 2.3 4.6 30/07 16.8 NW 33.0 01/01 1016.0 
, 46025 | 33.7N | 119.1W | 739 15.0 16.0 1.4 4.3 01/00 8.8 - 37.6 01/00 1014.6 
z 46026 | 37.8N | 122.7W | 670 11.3 11.0 1.7 3.3 01/04 12.5 NW 34.0 01/01 1017.7 
2 46027 | 41.8N | 124.4W | 738 11.1 11.3 2.0 3.9 30/01 10.3 N 31.1 20/00 1019.6 
3 46028 | 35.8N | 121.9W | 742 12.6 12.8 2.1 4.0 01/07 16.2 NW 28.5 01/04 1017.9 
9 46030 | 40.4N | 124.5W | 229 10.5 10.9 2.4 3.9 01/10 12.6 N 25.3 06/21 1020.8 
6 46035 | 57.0N | 177.7W | 737 1.9 2.6 2.1 6.7 11/00 15.7 NE 36.1 03/11 1001.2 
7 46039 | 48.2N | 123.4W | 627 10.4 9.2 0.5 1.6 28/18 8.3 « 25.3 22/22 1015.6 
1 46040 | 44.8N | 124.3W | 124 10.9 12.2 YB 3.6 27/14 12.0 s 24.1 27/10 1013.1 
9 46041 | 47.4N | 124.5W | 740 10.3 12.4 1.9 3.7 03/04 8.1 s 23.3 02/12 1016.7 | 








Fall 1988 @ 63 



































Mean Mean ean sig) Max sig Maxsig) Scalar Mean Prvg| Ma Max Mean | 
Buoy Lat Long | Obs |Air Temp| Sea Temp|Wave Ht | Wave Ht} Wave Ht} Wind Speed | Wind! Wind Wind Press | 
Leen hel ea-seses calle emp auiestian-aisee Aurelie coum cles catia cemiedi asec does aii cane ales SMa <TR, cae dew MMe alts I. Lhe. 
46042 | 36.8N | 122.4W | 700 11.6 11.7 2.2 5.0 01/06 11.9 NW 27.2 01/02 1017.5 
51001 | 23.4N | 162.3W | 742 24.2 24.9 2.0 3.1 07/13 12.8 E 23.0 23/12 1018.3 
51003 | 19.2N | 160.8W | 743 25.1 26.0 1.9 2.7 08/04 12.0 E 20.8 07/20 1015.8 
51005 | 20.4N | 156.1W | 736 23.8 24.7 1.8 3.9 01/11 18.2 E 25.3 23/09 1018.0 
ALSN6 | 40.5N | 073.8W | 742 13.4 12.3 11.3 SW 31.0 18/20 1015.9 
BURL1 | 28.9N | 089.4W | 741 23.3 10.8 E 33.3 22/05 1015.3 
BUZM3 | 41.4N | 071.0W | 739 11.0 13.0 Sw 31.0 07/18 1015.9 
CAROS | 43.3N | 124.4W | 743 11.0 9.5 s 31.0 04/02 1019.1 
CHLV2 | 36.9N | 075.7W | 742 16.1 17.3 0.8 1.9 26/12 12.0 SE 34.1 11/02 1015.8 
CLKN7 | 34.6N | 076.5W | 739 19.2 10.1 SW 33.6 28/09 1015.0 
CSBF1 | 29.7N | 085.4W | 742 22.3 5.5 “ 31.0 25/00 1015.7 
DBLN6 | 42.5N | 079.4W | 703 73.3 8.3 SS) 30.0 16/03 1015.4 
DESW1 | 47.7N | 124.5W | 741 10.6 10.5 s 29.0 28/07 1016.8 
DISW3 | 47.1N | 090.7W | 742 8.5 8.3 NE 36.3 13/04 1014.2 
DPIA1 | 30.3N | 088.1W | 719 22.9 23.9 9.2 SW 29.9 09/06 1014.9 
DSLN7 | 35.2N | 075.3W | 737 18.6 16.6 13.7 N 37.1 07/22 1014.9 
FBIS1 | 32.7N | O79.9W | 742 21.1 7.9 SW 22.0 26/02 1016.4 
FFIA2 | 57.3N | 133.6W | 741 8.8 8.5 N 27.6 | 31/21 1012.1 
FPSN7 | 33.5N | 077.6W | 739 20.2 21.0 12.5 s 44.3 28/06 1015.7 
GDIL1 | 29.3N | 090.0W | 742 23.6 24.9 9.2 SW 27.6 22/01 1015.1 
GLLN6 | 43.9N | 076.4W | 702 11.1 8.8 s 28.0 13/13 1014.8 
IOSN3 | 43.0N | 070.6W | 739 11.0 12.2 NE 33.6 25/18 1016.8 
LKWF1 | 26.6N | 080.0W | 742 24.3 25.0 8.3 SE 24.0 25/00 1015.2 
MORM1 | 44.0N | 068.1W | 743 7.0 12.8 s 32.0 25/18 1016.0 
MISM1 | 43.8N | 068.9W | 743 7.7 12.5 s 33.1 14/00 1015.3 
MLRF1 | 25.0N | 080.4W | 742 24.9 25.9 9.8 SE 33.7 25/17 1015.3 
MPCL1 | 29.4N | 088.6W | 739 23.7 23.7 0.6 2.8 01/00 0.0 N 1015.7 
44.6N | 124.1W | 743 10.7 8.4 s 32.0 13/07 1018.6 
PILM4 | 48.2N | 088.4W | 743 3.5 9.5 E 36.1 13/08 1015.4 
PTAC1 | 39.0N | 123.7W | 742 10.7 9.9 N 24.0 04/03 1018.4 
PTAT2 | 27.8N | 097.1W | 742 23.8 12.0 SE 26.8 08/11 1014.3 
PTGC1 | 34.6N | 120.7W | 742 11.7 19.3 N 45.1 01/02 1016.1 
ROAM4 | 47.9N | 089.3W | 742 5.3 11.7 NE 43.1 13/05 1014.0 
SAUF1 | 29.9N | 081.3W | 742 21.8 22.6 8.9 SE 29.4 01/06 1016.4 
SBIO1 | 41.6N | 082.8W | 743 15.0 7.8 E 26.0 09/18 1015.0 
SGNW3 | 43.8N | 087.7W | 743 11.4 9.2 N 29.0 09/00 1015.6 
SISW1 | 48.3N | 122.8W | 740 10.5 8.0 - 31.0 02/14 1016.1 
SMKF1 | 24.6N | 081.1W | 723 25.1 25.5 10.4 E 29.8 14/91 1015.4 
SPGF1 | 26.7N | 079.0W | 725 24.6 26.4 6.3 E 20.8 31/16 1015.7 
SRST2 | 29.7N | 094.1W | 743 23.0 10.4 SE 23.9 30/22 1015.4 
STDM4 | 47.2N | 087.2W | 742 7.7 14.2 s 44.1 13/07 1015.4 
SVLS1 | 32.0N | 080.7W | 742 21.2 21.6 11.2 s 48.9 25/01 1016.0 
TPLM2 | 38.9N | 076.4W | 730 17.0 16.8 9.4 Ss 29.8 24/00 1015.3 
TTIW1 | 48.4N | 124.7W | 741 10.4 10.6 s 28.0 13/06 1016.7 
VENF1 | 27.1N | 082.5W | 741 23.0 24.7 8.0 NW 25.0 25/10 1015.6 
WPOW1 | 47.7N | 122.4W | 740 11.6 9.0 s 26.7 13/19 1016.8 
JUNE 1988 
32302 | 18.0S | 085.1W | 720 19.1 20.3 2.5 4.0 18/09 12.7 SE 22.5 20/01 1018.3 
41002 | 32.2N | 075.3W | 720 24.5 3.7 1.4 2.3 03/22 11.2 SW 28.5 10/22 1016.2 
41008 | 30.7N | 081.1W | 719 24.5 24.9 0.8 2.3 04/11 9.2 NE 27.4 27/04 1016.0 
42001 | 25.9N | 089.7W | 720 26.4 27.4 0.8 2.5 14/06 9.9 E 25.4 24/00 1014.9 
42002 | 26.0N | 093.5W | 402 26.5 27.2 0.9 re 24/02 9.3 E 20.6 24/02 1015.2 
42003 | 25.9N | 085.9W | 718 26.2 26.9 0.7 2.1 13/18 8.6 E 22.3 05/10 1015.2 
42007 | 30.1N | 088.9W | 719 | 25.8 25.9 0.4 1.8 05/10 6.6 N 28.8 05/11 1015.9 
42015 | 30.1N | 088.2W | 720 25.6 26.3 0.5 2.1 05/16 9.3 SW 26.0 05/11 1015.3 
42016 | 30.2N | 088.1W | 720 25.6 26.2 0.4 1.5 05/08 9.5 SW 26.2 05/07 1015.1 
44004 | 38.5N | 070.6W | 720 18.7 19.3 me 4.7 04/14 7.2 x 28.8 04/07 1013.9 
44005 | 42.7N | 068.6W | 210 14.4 13.3 1.4 2.4 23/14 10.4 s 22.8 23/08 1012.0 
44007 | 43.5N | 070.1W | 717 14.7 11.9 0.7 2.1 26/03 9.5 s 29.1 25/23 1010.3 
44008 | 40.5N | 069.5W | 717 13.3 10.9 1.2 3.5 06/05 18.2 SW 27.4 06/02 1012.4 
44009 | 38.5N | 074.6W | 718 18.4 17.4 0.9 2.4 04/01 13.0 SW 36.3 02/06 1013.5 
44011 | 41.1N | 066.6W | 720 11.9 10.4 1.5 5.7 04/19 9.0 SW 32.0 04/20 1012.4 
44012 | 38.8N | 074.6W | 631 17.9 16.9 0.8 2.2 04/21 11.1 SW 27.2 02/06 
44013 | 42.4N | 070.8W | 718 16.9 13.4 0.4 1.8 02/19 0.0 N 1011.5 
45001 | 47.6N | 087.1W | 720 7.6 3.5 0.4 2.0 15/15 10.2 22.9 25/14 1016.9 
45002 | 45.3N | 086.4W | 719 10.3 7.6 0.4 2.1 24/23 8.8 SW 26.2 22/07 1016.4 
45003 | 45.3N | 082.8W | 719 8.5 4.6 0.3 1.9 25/22 8.6 NW 24.7 25/16 1015.9 
45004 | 47.6N | 086.5W | 718 6.0 . 0.4 1.9 15/17 8.3 NW 25.1 24/15 1015.7 
45005 | 41.7N | 082.4W | 720 18.9 18.7 0.4 1.8 09/04 9.5 NE 23.3 02/05 1016.0 
45006 | 47.3N | 089.9W | 720 6.8 0.3 1.4 07/23 7.4 SW 24.9 19/09 1016.5 
45007 | 42.7N | 087.1W | 717 14.8 12.3 0.4 2.0 09/01 8.9 s 23.3 26/12 1016.7 
45008 | 44.3N | 082.4W | 634 11.6 9.1 0.3 2.1 26/00 8.2 N 27.0 22/13 1016.2 
46001 | 56.3N | 148.3W | 720 9.1 9.3 2.0 , 22/07 13.1 NE 27.5 22/04 1010.2 
46002 | 42.5N | 130.4W | 240 12.1 12.4 9.5 NW 30.8 02/18 1019.4 
46003 | 51.9N | 155.9W | 720 7.2 6.2 2.0 4.7 28/15 11.9 NW 30.6 28/12 1012.1 
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ean Mean Mean Mean sig) Max sig Maexsig) ScalarMean Prvg| Ma Max Mean 
ess Buoy Lat Long | Obs |Air Temp| Sea Temp|Wave Ht | Wave Ht} Wave Ht; Wind Speed| Wind! Wind Wind Press 
Ib ee ae ee eee See ee eee eC SC eee ele 
A, 46004 | 50.9N | 135.9W | 688 9.2 9.4 2.2 6.5 22/14 10.7 $s 26.4 04/13 1014.2 
3.3 46005 | 46.1N | 131.0W | 720 11.1 11.4 2.1 8.8 02/21 10.8 Bi) 39.6 03/00 1017.4 
.8 46011 | 34.9N | 120.9W | 719 13.0 12.5 1.8 4.3 29/06 11.9 Nw 25.4 28/23 1015.4 
3.0 46012 | 37.4N | 122.7W | 713 12.4 1.9 4.4 29/06 7.6 Nw 29.1 29/05 1016.0 
.9 46013 | 38.2N | 123.3W | 720 12.1 11.2 2.1 4.4 04/02 16.4 NW 33.4 28/23 1015.3 
.3 46014 | 39.2N | 124.0W | 720 12.2 11.5 2.0 4.2 29/23 14.4 N 30.8 29/21 1015.4 
9 46016 | 63.3N | 170.3W | 067 0.8 0.0 N 1010.3 
».1 46022 | 40.7N | 124.5W | 718 12.8 12.9 1.9 5.6 03/14 12.9 x 27.9 02/16 1018.0 
5.8 46023 | 34.3N | 120.7W | 718 13.1 12.2 2.0 4.2 29/06 12.8 Nw 28.0 28/09 1014.6 
».0 46025 | 33.7N | 119.1W | 719 15.5 16.2 1.0 2.4 05/10 5.8 a 19.4 11/05 1013.7 
.7 46026 | 37.8N | 122.7W | 390 12.3 12.2 1.6 3.0 24/00 13.5 NW 33.8 29/02 1013.4 
5.4 46027 | 41.8N | 124.4W | 717 11.9 11.8 1.7 4.9 03/12 10.3 n 31.1 02/16 1018.3 
5.8 46028 | 35.8N | 121.9W | 719 13.8 14.3 2.0 4.4 29/11 13.4 NW 31.4 29/00 1015.6 
2 46030 | 40.4N | 124.5W | 468 12.1 11.1 To a7 12/14 16.0 nN 25.6 15/13 1016.9 
1.9 46035 | 57.0N | 177.7W | 714 4.5 4.8 1.4 $.2 12/18 11.2 NW 30.9 12/17 1009.8 
1.9 46039 | 48.2N | 123.4W | 714 11.1 0.6 1.4 05/01 4.6 N 23.5 02/20 1016.9 
0.4 46040 | 44.8N | 124.3W | 717 12.5 13.0 mi 6.3 03/07 10.1 N 29.0 02/18 1018.5 
* 46041 | 47.4N | 124.5W | 720 11.6 12.9 1.6 7.4 03/09 7.9 NW 29.1 02/22 1017.8 
3.7 46042 | 36.8N | 122.4W | 685 12.5 12.6 2.0 4.2 29/07 10.5 Nw 25.3 28/21 1015.3 
1 51001 | 23.4N | 162.3W | 719 25.5 26.2 1.8 3.4 10/15 12.4 E 20.7 04/23 1018.7 
+8 51003 | 19.2N | 160.8W | 720 25.6 26.6 1.9 2.6 16/07 12.1 E 18.8 10/21 1016.0 
».8 51005 | 20.4N | 156.1W | 717 24.2 25.0 2.6 06/07 17.9 E 25.3 28/10 1018.2 
1.2 ALSN6 | 40.5N | 073.8W | 714 19.4 16.3 13.1 SW 30.0 06/07 1013.0 
».0 BURL1 | 28.9N | 089.4W | 719 25.9 10.6 E 24.2 04/18 1014.9 
3 BUZM3 | 41.4N | 071.0W | 718 16.0 13.1 SW 29.0 02/10 1012.4 
3 CARO3 | 43.3N | 124.4W | 719 12.2 6.8 iS 28.0 02/20 1019.0 
1.7 CHLV2 | 36.9N | 075.7W | 719 20.6 19.4 0.9 2.6 04/00 14.4 s 39.7 | 26/22 1015.3 
3.6 CLKN7 | 34.6N | 076.5W | 719 22.6 9.6 SW 32.2 10/01 1015.5 
5.4 CSBF1 | 29.7N | 085.4W | 719 25.4 5.8 ” 17.0 03/20 1015.5 
3.4 DBLN6 | 42.5N | 079.4W | 712 17.5 10.2 SW 29.0 05/18 1015.1 
+3 DESW1 | 47.7N | 124.5W | 720 11.8 10.1 Nw 46.1 02/22 1017.9 
1 DISW3 | 47.1N | 090.7W | 719 14.2 9.7 NE 28.6 08/08 1016.0 
+0 DPIA1 | 30.3N | 088.1W | 645 25.5 27.0 5.8 ¥ 25.6 05/09 1014.6 
4 DSLN7 | 35.2N | 075.3W | 719 22.4 23.1 14.2 Sw 31.9 06/08 1015.3 
0 FBIS1 | 32.7N | 079.9W | 719 23.7 8.1 SW 22.0 03/23 1017.0 
».6 FFIA2 | 57.3N | 133.6W | 719 11.0 7.7 nN 29.1 23/01 1015.0 
1 FPSN7 | 33.5N | 077.6W | 719 23.7 25.1 12.3 SW 32.6 09/18 1016.6 
64 GDIL1 | 29.3N | 090.0W | 719 26.0 27.6 9.1 E 21.0 13/01 1014.7 
7 GLLN6 | 43.9N | 076.4W | 679 14.7 9.7 ” 31.0 25/18 1013.4 
4 IOSN3 | 43.0N | 070.6W | 718 16.6 13.1 Nw 31.3 23/19 1011.9 
1.4 LKWF1 | 26.6N | 080.0w | 718 26.4 26.9 8.7 E 22.0 12/18 1015.3 
».0 MORM1 | 44.0N | 068.1W | 720 | 11.1 12.2 SW 32.0 | 23/04 | 1010.1 
1.3 MISM1 | 43.8N | 068.9W | 719 12.4 12.5 SW 37.1 26/05 1009.3 
7 MLRF1 | 25.0N | 080.4W | 718 27.0 27.7 10.0 SE 25.3 19/07 1015.2 
1.6 MPCL1 | 29.4N | 088.6W | 718 26.1 26.1 0.6 2.4 06/01 0.0 N 1015.5 
».8 NWPOS | 44.6N | 124.1W | 719 11.9 6.9 N 28.0 02/21 1018.6 
PILM4 | 48.2N | 088.4W | 719 8.7 11.0 SW 31.0 15/12 1016.4 
PTAC1 | 39.0N | 123.7W | 719 11.3 10.4 N 29.0 29/01 1016.0 
}.3 PTAT2 | 27.8N | 097.1W | 717 26.3 11.1 SE 24.4 03/09 1014.4 
2 PTGC1 | 34.6N | 120.7W | 720 12.7 14.1 n 29.8 26/10 
».0 ROAM4 | 47.9N | 089.3W | 508 8.4 14.2 o 39.1 07/03 1014.5 
9 SAUF1 | 29.9N | 081.3W | 719 25.1 25.7 8.2 NE 18.6 04/21 1016.7 
22 SBIO1 | 41.6N | 082.8W | 714 20.5 0.0 s 1015.7 
42 SGNW3 | 43.8N | 087.7W | 697 17.8 9.6 y 28.0 08/18 1016.8 
9 SISW1 | 48.3N | 122.8W | 720 11.6 8.9 * 30.0 03/02 1016.8 
hes SMKF1 | 24.6N | 081.1W | 708 27.3 27.6 10.2 E 26.3 01/01 1015.4 
A. SPGF1 | 26.7N | 079.0W | 701 26.6 27.8 6.4 E 20.9 13/01 1015.8 
9 SRST2 | 29.7N | 094.1W | 718 25.7 9.4 SE 26.4 25/01 1015.2 
0 STDM4 | 47.2N | 087.2W | 717 12.1 15.5 - 32.0 19/02 1016.3 
.3 SVLS1 | 32.0N | 080.7W | 718 23.9 24.9 11.6 s 34.4 04/02 1016.5 
4 TPLM2 | 38.9N | 076.4W | 699 22.2 21.7 10.6 s 27.0 02/07 1014.4 
ioe TTIW1 | 48.4N | 124.7W | 720 14.3 8.2 SW 42.1 03/02 1018.0 
4 VENF1 | 27.1N | 082.5W | 720 25.7 27.8 7.3 E 20.6 06/17 1015.6 
; WPOW1 | 47.7N | 122.4W | 715 13.5 7.4 s 23.1 01/20 1017.3 
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Fall 1988 @ 65 





Selected Gale and Wave Observations 
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POSITION WIND VSBY |PRES| PRESS- TEMP SEA WAVES|SWELL WAVES 
VESSEL SHIP CALL|DATE| LAT LONG. |TIME] DIR. |SPEED WX. | URE deg C. PD.| HGT.|DIR|PD.|HGT. 
deg deg. |GMT |10 deg. kts. code} mbs. Air | Sea |sec] ft. sec|ft. 
PACIFIC APR. 
BALTIMORE TRADER KASJ 3 144.5 N| 129.0 Ww] 00 26 45 5 NM] 02 | 1003.0 | 12.2] 12.2] 4| 11.5] 26] 6|23 
PRESIDENT LINCOLN KDBG 4 |35.6 N| 159.6 E| 18 05 42 1007.0 | 11.7] 16.7) 7) 14.5) 06) 9/32.5 
DUBHE 6ZHX 5 [54.5 N} 166.7 W} 00 32 IM 40 1 NM 1012.4 |- 2.0} 5.0} 10) 19.5 
EVER VALUE BKHX 5 [51.2 N} 138.5 W} 00 25 |M 50 1 NM 0992.0 5.0) 6.0] 7| 14.5) 25) 11}21 
EXXON BOSTON WHML 5 |48.8 N| 134.5 Wi 00 15 iM 45 2 NM| 63 | 1000.0 6.0; 10.0) 5) 13 20} 12)23 
FRANCIS SINCERE NO. 6 5MCN 5 138.2 Nj 167.9 E} 06 06 iM 51 1009.0 | 10.0} 11.0) 12) 24.5} 08) 10/19.5 
PRINCE WILLIAM SOUND WSDX 5 151.9 N| 133.6 W) 06 14 40 2 NM| 63 | 0986.0 5.0] 8.0/xXxX | 21 
EXXON PHILADELPHIA WNF J 5 |48.2 N| 133.2 Wi 18 26 40 5 NM} 25 | 1001.2 | 11.1] 8.9) 4] 11.5) 27) 9/24.5 
FRANCIS SINCERE NO. 6 5MCN 6 |38.0 Nj 169.9 E| 00 04 |M 46 2 NM; 40 | 1006.0 | 10.0) 11.0] 14) 29.5) 06) 12/24.5 
MOBIL ARCTIC KSPY 6 |52.5 N; 137.2 wW} 00 22 43 5 NM} 02 | 0992.0 6.4) 5.0) 3) 5 24) 7/26 
PRESIDENT PIERCE WUBV 6 |53.6 N| 138.9 WwW) 00 24 45 5 NM} 01 | 0986.0 4.4) 4.4) 10) 19.5) 24] 10/19.5 
PRESIDENT LINCOLN KDBG 7 |37.3 N| 177.0 Wi 12 02 40 2 NM| 16 | 1013.0 | 10.0] 14.7] 6) 19.5) 01) 7/19.5 
ALLIGATOR HOPE ELFNS 7 135.6 N] 141.1 E] 18 06 |M 41) .5 NM} 80 | 1008.0 | 10.0 14) 26 06} 121/26 
ALLIGATOR HOPE ELFNS 8 |36.2 N} 143.8 E} 00 07 |M 45 2 NM 0999.5 9.0) 18.0) 12} 19.5] O7| 12)19.5 
PRESIDENT JEFFERSON WPGE 8 |34.9 N} 140.5 E} 00 03 45 2 NM 1003.8 9.4] 15.6) 6}| 32.5) 03} 8/41 
AQUA CITY C6BZ 8 148.6 Ni 154.4 W] 06 36 IM 44) 50 YD} 68 | 0983.0 1.5] 4.0] 16] 19.5} 36) 15/18 
ALLIGATOR HOPE ELFNS 8 |36.7 Ni 145.6 E| 06 04 {|M 47] .25 NM| 80 | 0991.0 | 11.0] 16.0} 14) 26 06} 12)23 
AQUA CITY C682 8 |48.6 N| 153.9 Ww) 09 34 {IM 47) 50 YD} 68 | 0982.0 1.5] 4.0) 16] 19.5) 34] 15/12 
PHOENIX DIAMOND 3EGS6 8 |35.6 N| 154.3 E] 12 18 iM 40 2 NM} 60 | 1008.0 | 18.0) 18.0} 10) 23 14] 10)16.5 
AQUA CITY C6BZ 8 |48.5 N} 153.0 W) 12 29 IM 51} 50 YD} 69 | 0986.0 2.0} 4.0} 20} 29.5) 29) 17/26 
AQUA CITY C6BZ 8 |48.2 Nj 152.0 W) 15 27 |M 59} 50 YD} 18 | 0990.0 2.0} 4.5}| 20) 28 27| 18/28 
GREEN MAYA 3ETAS 9 |52.0 N] 150.8 W) 00 32 «IM «(48 1 NM] 53 | 0983.0 3.5} 4.0) 4) 11.5} 32) 8)19.5 
HANJIN KEELUNG 3EDA5 9 |35.1 Ni 124.1 Wi 06 07 |M 50 2 NM 1018.0 | 15.0} 14.0] 11) 24.5] 07] 10/26 
HANJIN KEELUNG 3EDA5 9 135.4 N] 126.5 W) 12 07 jm 50 2 NM 1020.0 | 12.0] 11.0] 10} 28 07} 9/28 
OVERSEAS JUNEAU WWND 9 |55.8 N| 139.1 W) 12 15 45 2 NM} 50 | 0998.2 6.1} 5.0) 4] 11.5] 15} 7}23 
PRESIDENT KENNEDY KCAK 9 119.4 Ni 120.1 E}] 18 06 40 5 NM} 03 | 1017.0 | 24.0) 26.7}; 3) 8 04; 8/19.5 
EXXON PHILADELPHIA WNFJ 9 |60.0 N} 146.0 Wi 18 10 50 5 NM} 81 | 0990.0 5.6] 6) 26 10} 6/26 
KOREAN WONIS ONE D7XX 10 }48.1 N] 175.8 Wi 06 23M 45 5 NM} 03 | 0977.0 3.0} 5.0) 12} 18 23) 14/21 
HANJIN KEELUNG 3EDA5 11 |36.7 N} 140.5 Ww] 00 05 |M 50} .25 NM} 45 | 1027.0 | 13.0} 13.0) 8] 24.5) 05) 7)/2¢.5 
KOREAN WONIS ONE D7XX 11 |48.2 Ni 168.4 Ww] 00 23 |M 50|] .25 NM} 43 | 0980.0 4.0] 5.0] 12} 19.5) 23] 15/26 
ORIENTAL PHOENIX DUAV 11 [54.1 N} 150.2 Wi] 12 21 IM 40] .25 NM 0992.0 | 12.0} 4.0) 8] 19.5] 27) 8/16.5 
SEA JADE ASFW 11 |47.5 NI 174.3 W] 18 27 IM 42} 10 NMj 02 | 1002.0 4.0} 5.0) 10) 16.5] 27) 12)23 
MOBIL MERIDIAN KGSM 11 157.4 N] 141.1 Wi 18 15 45 5 NM} 10 | 1012.1 5.0} 5.6) 4} 10 15} 619.5 
MOBIL MERIDIAN KGSM 12 |56.5 N} 139.8 WwW} 00 16 40 5 NM} 61 | 1014.2 5.6] 5.6) 3] 8 22] 619.5 
CHEVRON CALIFORNIA WCGN 12 |55.8 N} 140.7 Ww} 00 15 IM 40 5 NM| 07 | 1011.4 5.0; 5.2] 6) 10 17) 919.5 
PRESIDENT PIERCE WUBV 13 |39.9 Ni 145.1 E|] 12 18 50| .25 NM} 45 | 1007.5 | 12.2] 2.8] 10} 23 18} 12)23 
GUANAJUATO HPRR 14 |32.3 Ni 163.4 W} 00 27 50 2 NM/ 60 | 1004.5 | 16.8] 18.0] 11] 26 21] 14/28 
SILVER VICTORY DVAW 14 |35.0 N| 164.3 WwW] 01 27 |M 49 0998.0 | 13.0} 14.0} 10) 19.5] 29] 8/19.5 
AMBASSADOR BRIDGE JAWD 14 |41.0 N} 150.3 Ww] 03 15 iM 40 2 NM} 63 | 1006.0 | 11.5} 9.0} 6] 13 15} 9}19.5 
HANJIN KEELUNG 3EDAS 14 [34.1 N] 169.0 W| 07 31 {IM 40) 50 YD} 65 | 1018.0 | 11.0] 16.0) 9] 34.5) 31) 9/34.5 
GUANAJUATO HPRR 14 |32.1 N] 164.3 W] 12 31 50; 10 NM 1018.5 | 13.1) 19.0} 11] 23 
PACIFIC ARROW JGFM 14 |42.1 N| 156.5 WI] 12 24 IM 55 5 NM| 07 6.0 22| 12/26 
AMBASSADOR BRIDGE JAWD 14 |40.5 N| 144.7 W) 18 16 |M 40 1 NM} 07 | 1008.5 | 13.0] 10.0) 8] 16.5] 16} 10/19.5 
YAMASHIN MARU JBES 14 |38.9 N| 157.3 WI 18 27 |M 46 5 NM| 27 | 1004.0 7.0} 12.0} 5] 6.5) 26) 14/19.5 
SEA JADE A8FW 15 |50.1 N} 150.4 WwW} 00 13 |M 40} .25 NM! 44 | 0965.0 7.0} 6.0] 12) 19.5] 13) 14}19.5 
KEISHO MARU JPUV 15 |53.6 N] 148.8 Ww] 12 12 IM 50 0976.5 5.0) 5.0] 12} 14.5) 13) 14)21 
SEA JADE ASFW 15 {50.0 N} 149.2 Wi 18 15 IM 40) .25 NMj 40 | 0980.0 5.0} 6.0] 12] 19.5) 13) 15/26 
KEISHO MARU JPUV 15 |53.8 N| 150.8 Ww} 18 14 IM 48 0972.0 6.0} 5.0) 12) 14.5} 14) 15/23 
GUANAJUATO HPRR 16 }34.0 N| 175.4 WwW] 12 24 40} 10 NM 1016.8 | 15.4) 17.0} & 21 30} 9119.5 
HANJIN KEELUNG 3EDAS 17 |32.1 N} 163.4 E} 12 26 IM 40) .5 NM| 55 | 1014.0 | 17.0] 17.0] 6) 21 26; 5/11.5 
HANJIN KEELUNG 3EDA5 19 {31.5 N] 147.9 E| 06 08 |M 40] .5 NM] 55 | 1014.0 | 19.0] 17.0] 9| 24.5] 08] 14132.5 
HANJIN KEELUNG 3EDA5 19 |31.4 N| 144.6 E] 12 08 |mM 50] 200 YD] 55 | 1011.0 | 19.0] 18.0] 9| 41 08] 14|34.5 
HANJIN KEELUNG 3EDAS 19 131.4 Ni 145.0 E} 15 08 |M 55] 200 YD} 55 | 1011.0 | 18.0) 18.0) 9) 41 08} 14/36 
MANUKAI KNLO 20 |34.8 Nj 130.9 WwW} 00 30 |M 40 5 NM 1010.5 | 16.0) 15.6) 3] 5 30} 30/19.5 
STREAM BALABAC DUMC 21 133.9 Ni 169.1 W) 00 24 |M 42) .25 NM} 97 | 1008.0 | 14.0 8} 19.5) 23] 8)19.5 
PRESIDENT LINCOLN KDBG 22 |50.0 N} 175.4 E| 00 29 50} 10 NM} 01 | 0995.9 1.7] 3.9) 7} 14.5) 26) 10/23 
ADMIRALTY BAY KACK 27 |57.8 Ni 142.2 Wi) 00 13 45 5 NM 0997.0 5.5} 2.2) 4] 19.5] 18) 6/19.5 
PRESIDENT MONROE WNRD 30 |42.4 Nj 152.2 E| 18 27 44 2 NM 0991.0 4.4) 1.7] 5] 11.5] 23] 1219.5 
ATLANTIC APR. 
ROVER KRBS 5 146.2 WN] 42.3 WwW] 13 35 40} 10 NM| 02 | 1012.0 | 14.5] 10.5] 5] 18 34| 9/23 
LLOYD SERGIPA DHTP 9 137.7 N| 70.7 WwW) 18 36 47 1003.0 | 10.0) 19.0} 6) 21 36| 7/24.5 
AMERICAN RESOLUTE KFDZ 13 134.7 Ni} 45.9 Ww] 00 27 40 5 NM 1003.5 | 17.2] 17.8] 12] 29.5) 27) 12)29.5 
AMERICAN RESOLUTE KFDZ 13 |35.0 N} 47.5 Wi 06 27 40 5 NM 1000.0 | 16.7} 17.8] 12) 29.5) 27) 12)29.5 
AMERICAN RESOLUTE KFDZ 13 |35.2 Ni 49.2 Wi 12 27 40} 10 NM 1004.5 | 17.2} 17.8] 12) 29.5) 27) 12)29.5 
HUAL ROLITA DZJR 13 |28.9 Ni 78.6 Wi 18 27 1M 40 5 NM} 03 | 1011.0 | 18.0 6} 19.5) 27] 6)13 
AMERICAN RESOLUTE KFDZ 13 |35.6 Nj 50.8 Wi 18 27 40; 10 NM 1005.3 | 17.8] 17.3} 12] 29.5] 27) 12)29.5 
PUERTO RICO WF JK 14 |28.5 Ni 71.1 WwW) 06 29 40} 10 NM} 16 | 1008.0 | 18.9) 20.5) 4) 8 32] 8)/24.5 
STAR EAGLE 3SELN4 15 136.6 Ni 60.9 Wi 06 02 401 10 NM 1009.5 | 16.0 51 13 05/ 8119.5 
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POSITION WIND vsBy |PRES| PRESS- | TEMP § |SEA WAVES|SWELL WAVES 
VESSEL SHIP CALL|DATE| LAT. | LONG. |TIME| DIR. |SPEED WX. | URE om ¢. = HGT. |DIR|PD. |HGT. 
- | deg. |GMT |10 deg. kts. code} mbs. | Air | Sea |sec| ft. sec| ft. 
MORMACSTAR KGDF 16 |39.8 | 38.7] 00 | 28 44| 2wm| 50 | 1001.5 | 13.7| 15.6] 5] 16.5] 29] 6/23 
RAINBOW HOPE KNDB 16 160.7 .N| 27.9 w] 00 | 03 40| 5 WM! 8 | 1008.1 | 3.9 5| 13 | 03] 10/19.5 
AVES RAINBOW HOPE KNDB 16 161.2 N| 26.7 W] 06 | 04 40| 5 wm] 02 | 1008.5 | 2.2 4] 14.5| 04| 11/19.5 
HGT. RAINBOW HOPE KNDB 16 161.6 N| 25.6 W| 12 | 04 44| 5m] 02 | 1012.3 | 2.2] 7.8] 4] 14.5] 04) 10/26 
| ft. RAINBOW HOPE KNDB 16 161.9 N| 26.4W] 18 | 04 40| 5 wm] 02 | 1013.0] 1.7| 7.2] 4| 16.5] 06] 10/23 
|| MORMACSTAR KGDF 18 139.6 N| 52.8] 00| 18 40| 1M] 18 | 1006.0 | 15.5| 17.3] 5] 13 | 18] 6|19.5 
123 SEALAND ADVENTURER KSLJ 20 |38.7N| 64.9] 06] 21 45| 2 .M| 62 | 0998.5 | 17.0] 20.0] 6] 10 | 21] 10/19.5 
132.5 SEALAND ADVENTURER KSLJ 20 |39.0N| 66.5 | 12] 29 55| 1M] 62 | 0995.0] 9.0] 20.0] 7| 10 | 31] 10/21 
MORMACSUN WMBK 20 |39.6N| 56.9) 18] 21 55| 2 NM 0989.0 | 19.4| 18.3] 8] 16.5) 21| 10|26.5 
124 MORMACSUN WMBK 20 139.6 N| 57.0 | 21] 25 50| 2M] 25 | 0991.1 | 12.8] 18.3] 8] 16.5] 25] 10126 
153 MORMACSUN WMBK 21 (39.5 N| 57.0 W| 06 | 27 45| 5 NM 0999.0 | 12.2] 18.3] 8] 16.5| 27| 10|26.5 
139.5 MORMACSUN WMBK 21 |39.5.N| 57.1W| 12] 27 50| 5 NM 1001.0 | 11.7] 17.8] 8| 16.5] 27] 10/28 
CHEVRON SKY SLTC 21 |35.7N| 68.4| 18 | 18 |M 40] 10 NM 1007.0 | 18.0] 18.5] 4| 19.5] 32] 8113 
124.5 | | | MORMACSUN WMBK 22 |39.7N| 59.0 W| 06 | 20 40| 5 NM 0991.5 | 16.1| 14.4] 8| 13 | 20] 12/26 
154.5 MORMACSUN WMBK 22 |39.6N| 59.7) 12] 25 45| 5 WM 0996.0 | 13.3] 17.2] 8] 14.5| 25| 12|26 
136 ARGONAUT KFDV 24 |38.7N| 50.0 W| 00 | 22 40| 10 NM 1003.0 | 17.2] 17.8] 10] 11.5) 22] 10]19.5 
149.5 RAINBOW HOPE KNDB 26 |41.1.N| 56.4 .W| 12] 27 45| 5 NM| 02 | 1003.6 | 10.6 4] 16.5| 27| 8|32.5 
149/55 AMERICAN EAGLE WFPJ 29 |44.3.N| 28.4 | 18 | 28 47 1007.0 | 10.0 4) 10 | 28] 7/23 
126 FINNROSE C6BI8 30 146.8 N| 11.4 .W| 17 | 24 40| 1 WM] 10 | 0982.0 | 14.0 10] 21. | 26] 12|29.5 
119.5 PACIFIC MAY 
41 PACMERCHANT 5MCB 1 142.6 N| 153.6 E| 00 | 26 |M 48] .25 NM 1000.0 | 6.0) 7.0] 8| 23 
118 GREEN LAKE KGTI 3 |50.0 wi 167.9 wl 06 | 17 |m 40] 2M! 80 | 1002.0 | 7.0] 4.0] 7| 16.5| 18] 8/19.5 
| 23 HANJIN KEELUNG 3EDAS 4 144.5 w] 172.3 W] 19 | 18 |M 50] 200 YD] 55 | 1000.0 | 6.0] 4.0] 5] 16.5| 18] 14/31 
12 PRESIDENT F. ROOSEVELT |KRJF 8 136.1 N| 154.0 £| 06 | 20 |M 50 0986.0 | 18.9] 17.2| 10] 26 | 22] 10/26 
1116.5 PRESIDENT F. ROOSEVELT |KRJF 8 135.9 N| 152.1 | 12 | 31 |M 46] 10 NM 0995.2 | 12.2| 15.6] 12] 26 | 22| 15|26 
126 SEA LANTERN 5MSK 9 142.4 N| 160.4 E| 06 | 27 |M 42] 2M) 51 | 0996.0] 4.0] 9.0] 7] 14.5] 27] 12/19.5 
| 28 PRINCE OF TOKYO A8GJ 10 154.2 N| 168.4 W] 06 | 16 |M 44] 50 YD] 44 | 1006.5 | 3.0] 4.0] 5| 19.5] 16] 5|19.5 
119.5 USNS NARRAGANSETT NVBK 11 152.0 W| 140.7 W| 06 | 15 |M 51] 2M] 63 | 1002.5 | 6.1] 6.7] 4| 11.5] 11] 8/19.5 
1} 26 ARNOLD MAERSK 0261 14 137.4 N| 151.7 €| 12] 28 40| 10 NM 1008.0 | 13.0 10| 19.5 
)} 28 USNS SEALIFT PACIFIC | NENC 20 |37.5 N| 179.9 £| 06 | 17 45| 2 NM 1010.5 | 14.1 7| 29.5] 04] 10/21 
23 NATIONAL PRIDE DZPK 21 |50.0 N| 137.6 Wl 12 | 26 |M 40| 2m] 28 | 1001.8 | 7.0] 13.0) 8| 16.5] 26] 10]19.5 
119.5 ALASKA RAINBOW 3ECL4 30 |52.4 N| 147.0 w| 12. | 26 |m 42 0990.0 | 7.0| 8.0] 10| 16.5] 26| 14|24.5 
5126 ATLANTIC MAY 
21 AMERICANA IBPA 4 139.4 N| 55.6 W] 18] 27 |M 40] 5 NM] 25 | 1010.0 | 18.0] 19.0] 8] 19.5 
29.5 AMERICAN NEW YORK KRHX 5 |40.1 "| 55.8) 00 | 27 40| 5 NM] 81 | 1008.2 | 16.0 5] 19.5] 27] 7|16.5 
126 AMERICAN NEW YORK KRHX 5 140.5 N| 53.3 W| 06| 27 40| 5 NM 1006.5 | 13.9] 14.1] 8] 19.5] 28] 9116.5 
5} 16.5 AMERICAN NEW YORK KRHX 5 |41.0N| 51.2 m| 12 | 27 42| 5 WM] 81 | 1005.9 | 12.0 7| 19.5] 28] 13|16.5 
123 LARS MAERSK OXMD 28 |48.6.N| 22.5 W| 00 | 29 45| 5 WM} 01 | 1008.0 | 12.5 10] 19.5 
‘ ¥ PACIFIC JUNE 
19.5 AUST MAERSK OXGS 2 142.3 W| 173.4 W| 18 | 27 40] 2 .NWM| 82 | 1003.2 | 6.6 6| 19.5 
119-5 PRESIDENT HARDING WGXO 2 |49.4 W| 132.2 W| 21] 06 |M 48] 2 NM) 63 9.4 13. | oe 
1S PRESIDENT HARDING WGXO 3 |49.3 N| 131.2 | 00 | 10 |M 45) 5 NM) 21 10.0 6] 99-3) 50) oie 
128 PRINCE WILLIAM SOUND | WSDX 3 |43.4 N| 129.3 | 00 | 25 |M 40 1007.8 | 12.0) 12.2) 3] 11.5] 2) ¢i s 
5) 19.5 SEALAND TACOMA KGTY 3 |51.0 N| 129.9 Ww] 06 | 13 50} 1 NM! 63 8.9] 9-0] 6) 15 | Ml ies 
119-5 ARCO ANCHORAGE wclo 3 |49.9 w] 129.9] 18 | 19 |M 40) 5 NM 1007.0 | 10.0) 7.2 3 | 2) Wes 
1134.5 AQUA CITY C6BZ 5 |40.7 w| 162.0 €| 21 | 28 |m 47| 200 Yo| 47 | 0989.8 | 8.0) 9.0 12) 19.5] 28) 12)19.5 
126 pom gp vi a ieig ul teoce el 12 | 28 Im tl 5 wml a4 oo93s | 8:0] 10.0] 14| 19.5] 28| 1419.5 
4 AQUA CITY C6BZ 6 141.6 N 7 . ° ° . 9 ‘ 
oe ATRDAL PIONEER 3EY24 6 42.3 N 166.8 € 18 29 " 42 1m 50 0998.0 6.0 a “ 3. = s ~ 
149, AQUA CITY C682 ‘CS a ; “o| 5.0] 15| 19.5| 27| 15]19.5 
19.5 TY C682 7 142.3 Nl 170.2 €| 00 | 27 |M 40] .25 NM] 43 | 0991.0 | 6.0) 5.0 . 
21 ARCO SAG RIVER WLDF 7 |42.3 W| 171.5 €| 00 | 27 60| .25 NM 0987-0 | 10.0 8.9) 12 26 27 16 16.5 
2s a 7 2p \aa.3 100:5 ul 06 os <0] ml 53 0996.5 10:0] 8.0 6| 19.5] 06| 10|19.5 
BLHO : ‘ 4 . . ’ : 
os WASHINGTON HIGHMAY JKHH 22 |52.4 N 140.2 06 17 " 56 2 wm 07 0960.0 .e5 10.0 é 19.5 19 t2 26 
a ihy WC10 22 |55.6 8 . Y ‘ c 
—s THOMAS: WASHINGTON KGWU 28 |38.1 NI 126.1 w] 12. | 33 |m 40] 10 nM| 02 | 1017.8 | 13.2] 14.5] 2] 8 | 33) 912! 
134.5 ANTIC JUNE . 12]24.5 
re 1s asso Yescus. [6 [sod am) sene-ul se | 20 Im ae] aml ot | Comes | 8:0) 21-0) Sl te as] alas 
19-5 AMERICAN WASHINGTON are 6 35.7 63.1 Sie a sm 9999-0 | 18.9] 19.4] 4 LF 23 é 19.5 
| 23 — 13 \37.0 nl 64.7 w| 12 | 29 | 40] 10 mm] 18 | 1014.5 | 17.8 10| 24. 
119.5 CYGNUS 
119.5 
1/23 
124.5 
29.5 
29.5 
129.5 
5} 13 
29.5 
3} 24.5 
3119.5 
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Port Meteorological Officers — U.S. and Canada 








Atlantic Ports 

Mr. Peter Connors, PMO 
National Weather Service, NOAA 
1600 Port Boulevard 

Miami, FL 33132 

305-358-6027 


Mr. Lawrence Cain, PMO 
National Weather Service, NOAA 
Jacksonville International Airport 
Box 18367 

Jacksonville, FL 32229 
904-7571730 (FTS 946-3620) 


Mr. Earle Ray Brown Jr., PMO 
National Weather Service, NOAA 
Norfolk International Airport 
Norfolk, VA 23518 

804-441-6326 (FTS 827-6326) 


Mr. George Klein, PMO 

National Weather Service, NOAA 
Building 51 

Newark International Airport 
Newark, NJ 07114 


201-624-8098 (FTS 341-6188) 


Mr. Robert Baskerville, PMO 
National Weather Service, NOAA 
30 Rockefeller Plaza 

New York, NY 10112 
212-399-5569 (FTS 662-5569) 


Mr. Michael McNeil 

Atmospheric Environment Service 
1496 Bedford Highway 

Bedford, (Halifax) Nova Scotia 
B4A 1E5 

902-835-5830 


Mr. Denis Blanchard 
Atmospheric Environment Service 
100 Alexis Nihon Blvd., 3rd Floor 


Ville St. Laurent, (Montreal) Quebec 


H4M 2N6 
514-283-6325 


Mr. Guy Phillpott, PMO 
Atmospheric Environment Service 
Bldg. 303, Pleasantville 

P.O. Box 9490, Postal Station "B" 
St. John's, Newfoundland 

AlA 2Y4 

709-772-4798 


Pacific Ports 

Mr. Peter Celone, W/PRx2 

Pacific Region, NWS, NOAA 
Prince Kuhio Fed. Bldg., Rm 4110 
P.O. Box 50027 

Honolulu, HI 96850 
808-541-1659 


Mr. Robert Webster, PMO 
National Weather Service, NOAA 
2005 T Custom House 

300 South Ferry Street 

Terminal Island, CA 90731 
213-514-6178 (FTS 795-6178) 


Mr. James Mullick, PMO 
National Weather Service, NOAA 
Government Island Bldg. 3 
Alameda, CA 94501 
415-273-6257 (FTS 536-6257) 


Mr. David Bakeman, PMO 
National Weather Service, NOAA 
7600 Sand Point Way, N.E. 

BIN C15700 

Seattle, WA 98115 

206-526-6100 (FTS 392-6100) 


Mr. Ron McLaren, PMO 
Atmospheric Environment Service 
700-1200 W. 73rd Av. 
Vancouver, British Columbia 
V6P 6H9 

604-666-0360 


Mr. Robert Bonner, OIC 

National Weather Service, NOAA 
Box 37, USCG Base 

Kodiak, AK 99619 
907-487-2102/ 4338 


Mr. Lynn Chrystal, OIC 

National Weather Service, NOAA 
Box 427 

Valdez, AK 99686 

907-835-4505 


Mr. Andrew Brewington W/AR121x3 
Alaska Region, NWS, NOAA 

701 C Street, Box 23 

Anchorage, AK 99513 

907-271-5121 


Republic of Panama 

Mr. Robert Melrose, PMO 

National Weather Service, NOAA 
Box 1301 

APO Miami, FL 34005 

Local: National Port Authority (APN) 
Bldg. 1010, Cristobal 

Tel. 467205 


Great Lakes Ports 


Mr. Bob Collins, PMO 

National Weather Service, NOAA 
10600 West Higgins Road 
Rosemont, IL 60018 

312-298-1263 (FTS 353-4680/2455) 


Mr. George Smith, PMO 

National Weather Service, NOAA 
Hopkins International Airport 
Federal Facilities Bldg. 

Cleveland, OH 44135 
216-267-0069 (FTS 942-4949/4517) 


Mr. Geoffery Meek 

Atmospheric Environment Service 
25 St. Clair Av. East 

Toronto, Ontario 

M4T 1M2 

416-973-5809 


Mr. Ronald Fordyce 

Atmospheric Environment Service 
Federal Building 

Thorold, Ontario 

L2V 1W0 

416-227-0238 


Gulf of Mexico Ports 


Mr. Jim Downing, PMO 

National Weather Service, NOAA 

Int'l Airport, Moisant Field, Box 20026 
New Orleans, LA 70141 

504-469-4648 (FTS 682-6694) 


Mr. James Nelson 

National Weather Service, NOAA 
Route 6, Box 1048 

Alvin, TX 77511 

713-331-3752 (FTS 526-3341) 


Headquarters 


Mr. Vincent Zegowitz 

Marine Obs. Program Leader 
National Weather Service, NOAA 
8060 13th St. 

Silver Spring, MD 20910 
301-427-7724 (FTS 427-7724) 


Mr. Martin Baron 

VOS Program Manager 

National Weather Service, NOAA 
8060 13th St. 

Silver Spring, MD 20910 
301-427-7724 (FTS 427-7724) 


Mr. George Payment 

Marine Meteorological Officer (AWDH) 
Atmospheric Environment Service 
4905 Dufferin St. 

Downsview, Ontario 

M3H 5T4 

416-667-4515 
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